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è
'ɓ½ǃ'Ǡǭ½:øę&uɣŰɓ½Ǒ­&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ɣ'šɢŰÄɓ½Ǒ­"(ɢ8 ũ'ĶĆɔǿ 1300 s-1380 s kW 
&Č!ɢŨøǠɃ 1230 s kW "52ɢŰɓ½Ǒ­"(ɢ7 ũ'ĶĆɔǿ
 5500 s-5620 s kW &Č!ŨøǠɃ 5520 s kW "3ɣ'3	%
ĸ:ɂȀőĞ(ɢɓ½Ʈ·Ɍ:Ʒɢ2011 ě 7 ũ 1 Ś4 9 ũ 22
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4 20 š'ɈɢŰɓ½Ǒ­#ŰÄɓ½Ǒ­'øÐɔǿĊ&Č!ɓ½
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ɢĤɗ'ɓ½Ǡ&vą(%
#'´Ŗ&35ɢĈřȀȮ47ɣ  
2 õ&6Ĥǃ'Ǡ½'Ȁȯ&!ɢŰÄɓ½ 2011 ě 5 ũ 13 Ś  
(_lMjjqM) :ÊƠɣ  
3 õ'ɔǠȀȯ#Čǐ&!(ǎ 3 î)ɢŰɓ½ 2011 ě 5 ũ 13 Ś  (_
lMjjqM) :ÊƠɣ  
4 ƶɍɢɅȷ#ª«Ĵ'ɡřȈ(öƸ&·ɌǧÜ7!ɣ  
5 õ'ɔǠȀȯ#ɔǠČǐ'ƥƍ&!ɢɉǾɓ½ 2011 ě 6 ũ 10 Ś  
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ǿ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6##%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1470 s kW "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ĺĲ7!8ɣ-ɢɉǾɓ½2}Ĕɓ½
&!1ɢŨøɔǿǠɃ:tä6#Ķ7!9ɣ	Ʃư
4ɢǞƔƭŸƻ(Öě 11 ũ 1 Ś&¯Ă'ɓ½ɔǠČǐ:Ʒǹ 9ɣŰÄɓ½(ɢ
Äƒȷɓ½#Űɓ½'Ƕȯ&35Ǡ½:ǻɢɉǾɓ½#}Ĕɓ½'Ǡê
í&Č!(ɢŚĘƬƑ2ǞƔƑÁ&ŏɒ'%Ǔæ"'ǒɓ:Ú*ɣ
ɉǾɓ½Ǒ­"(ɢ2011 ě 12 ũ 19 Ś4 2012 ě 3 ũ 23 Ś'ĚŚ 9 š4 21
š'Ɉɢ10%'ǒɓ:Ú*ɢ}Ĕɓ½Ǒ­"(ɢ2011 ě 12 ũ 19 Ś4 2012
ě 2 ũ 3 Ś'ĚŚ 8 š4 21 š'Ɉɢ5%'ǒɓ:Ú*ɣ%ɢ74'
Ú*&ƎƸ%ģ·½(ƞɣ 
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2.1. ŭǉ&6SboUlMaoM'Ćǩ 
ŰŚŭøɕƛ&	ɓ½vȢàɛ:Ǟɟ#15ɢļ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lMaoM:ƮɔǠȕŔ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qM) :ÊƠɣ  
7 ǾŚŭ 5 ǃ'õ'ɔǠČǐ&!ɢǞƔƭŸƻ 2011 ě 7 ũ 20 Ś:Ê
Ơɣ  
8 9 ũĆǃɆȇǫȀźǿɢŰÄɓ½ 2011 ě 9 ũ 30 Ś  (_lMjjqM) :
ÊƠɣ  
9 ¯'ɓ½ɔǠČǐ&!ɢǞƔƭŸƻ 2011 ě 11 ũ 1 Ś:ÊƠɣ  
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rŘɢǖèȲȾ@WkEqȁ·ÿÞ (FERC) &36#ɢSboUlMaoM
(ŵȐĎìSboUlMaoM#ɢ>oNoR=^ìSboUlMaoM&ø
µ!Ćǩ7610ɣŵȐĎìSboUlMaoM#(ɢšɈė (Ë(Ăǒ) µ
&ŕɄ:ȈĆ6#"ɢ\qFš'ɓ½ɔǿ:A]\qFš&K]T:6
ųǝ."5ɢǹƸ%1'#!ɢšɈµŕɄ (Time of Use) 2ɢƺȪ'ɔǠ
ƥƍ:Íşj<kO>d_i>KoG  (Real Time Pricing) %$6ɣ>
oNoR=^ìSboUlMaoM#(ɢɓ½ɔǠ'ȴȫƥƍ2Èɓ½ŵť
ɠš&ɢǠ¢½'ǁ:ƹƸ#!ɢɓ½ɔǿ'Ń·:ç61'"6ɣ
>oNoR=^ìSboUlMaoM&(ɢļè"1ŇƮ7!6ɔǠȕŔ
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è"Ĉř7ɓ½Ʈ·Ɍ2Ôɓ½ǃ'ƎƸģ·½'
ƞǒɓČǐ(ɢǒɓǿȖ#	ĥ"ɓ½ɔǿ'Ń·:ƹƸ#1'"5ɢ
6Ǉ'SboUlMaoM#Ȅ
3	ɣ%4ɢ74( FERC Ćǩ
6ŵȐĎìSboUlMaoM#>oNoR=^ìSboUlMaoM'$
4&1ȍĤ%ɣ"ŭǀǋ"(ɢ	ŵ2>oNoR=^:Ʈ%
ŘƎ:ɖŵìSboUlMaoM#Ú+ɣ!7&ŵȐĎìSboUl
MaoM#>oNoR=^ìSboUlMaoM:¾
1':ɢŭǀǋ&
6SboUlMaoM#!Ćǩ6ɣ%9ɢŭǀǋ"Ǫ
6SboUlMa
oM#(ɢI. ŵȐĎìSboUlMaoMɢII. >oNoR=^ìSboUlM
aoMɢ! III. ɖŵìSboUlMaoM'7'#:ņɣ%ɢ
74'SboUlMaoM'ǹƸ%&!(ɢŭǍǎ 2.2 ǒ"ȎǛ
6ɣ 
 
2.2. ǹƸ%SboUlMaoM11 
2.2.1. ŵȐĎìSboUlMaoM 
                                                   
10 FERC &36SboUlMaoM'Ćǩ(ɢÈĖïŵ'ɡɠš-(ǘǡɚ
Ĵ'uš&!ɢɓƈŕɄŵ'ȈĆ-(>oNoR=^'ŏĿ&ı!ɢɔ
ǿĊ¡ɓ½'Ʈ:Ń·63	&ɓ½ƓȞZOqo:ôÃ6#"6ɣ  
11 ŭǒ'­ċ(ɢSboUlMaoM  (Demand Response) &!ɢǞƔƭŸ
ƻ  2013 ě 1 ũ 5 Ś:ÊǪ&-#0ɣ  
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 ǹƸ%ŵȐĎìSboUlMaoM&(ɢ I. Time of Use (TOU) ɢ II. 
Critical Peak Pricing (CPP) ɢIII. Real Time Pricing (RTP) ɢIV. Critical Peak 
Pricing with Controlɢ! V. System Peak Transmission Tariff 6ɣ
"(ɢè­ö'ɓ½ǃ"÷Ʈ47!6 I. TOU # II. CPPɢ!Ī'
Ď¨ūĨ7!6 III. RTP :{į&ɢŵȐĎìSboUlMaoM&
!ȎǛ6ɣç 1.1 ( TOUɢCPPɢRTP ':çǂ1'"6ɣ 
(0&ɢI. TOU &!Ȓŝ6ɣTOU #(ɢšɈėµ'ĚëƷɓpȮɁɓ
IMT:Íşɓ½ŕɄǘ"5ɢȯĘ 1 šɈt 24 šɈ­'Ɉɐ"ɓ½
ŕɄôÃ6_mGid"6ɣ
)ɢŠɈ'\qFšɈė'ɓ½ŕɄ:ɡ
ɢ7ö'A]\qFšɈė'ɓ½ŕɄ:Ń
6#"ɢɓ½ƓȞ:\qFš
Ɉė4A]\qFšɈė&K]T6#:ƹƸ#!6ɣ  
 II. CPP #(ɢĚĘš(šɈėµŕɄ (i.e. TOU) "6ɢÈóŵɡɠš2
vƗ'ɓ½ɔǠȴȫ%$'Ǥĳš (FjR=Bk\qFš) &ɢ0ņĆ7ɡ
ɓ½ŵ:Ȕ#"ɢɓ½ƓȞ'Ń·:3	%ŕɄǘŻȱȈĆ7
!6_mGid'#"6ɣ%ɢCPP "(ɢũ&Ĉř"6äœ2šɈ
0·Ɍ7!6#÷ɣ¬Ƹ%(ɢç 1 ' II. Critical Peak Pricing
:ÊƠ!ɣ"ɢĈǦ(ȯĘš'šɈėµŕɄ"5ɢƝǦǤ
ĳš (FjR=Bk\qFš) 'ɓ½ŵ:ǹ!6ɣ 
III. RTP #(ɢÈɓ½ŵ#ȲÁ!ɢŚ'šɈ#'ɓ½ŵ:ôÁ
61'"6ɣ'šɢȲÁ76Èɓ½ŵ(ɢ1 Śº%( 1 šɈ¦'ɓ
½ŵ:Íş6#÷ɣRTP 'Ĉř&(ɢɓ½ɔǠ&ɉ6ȨȰ%ĵî
ȯİǿ"0ɢ7-"-5ıƮ7!%ɢMbqTeq
OqǏ'ŁǸȳƄ&35ɢŚ"(ĈřÑǭ#%ɣ 
 ŨĪ&ɢIV. Critical Peak Pricing with Control# V. System Peak Transmission 
Tariff &!ǕÆ&Ȓŝ!ɣIV. Critical Peak Pricing with Control #
(ɢÈóŵɡɠš2vȢ'ɓ½ɔǠȴȫ%$'Ǥĳš  (FjR=Bk\qFš) 
&ƷÁ7ɢɓ½ɔǠȕŔǫɢɔǿĊ'Ū6ĊɓǼÝ:ƺň·Ĭɢ
CPP :Ĉř6SboUlMaoM"6ɣ-ɢV. System Peak Transmission 
Tariff #(ɢ>oOqYkeqOq:!ɢƤĆ'ů'u"\qFš&ɓ½
ɔǿ:¹ƕ!ȆȮŕɄ:¹ƕ6ŕɄǘ'#"6ɣ 
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2.2.2. >oNoR=^ìSboUlMaoM 
>oNoR=^ìSboUlMaoM:Ĉř6ŘƎ(ɢƁ' 2 'ŘƎ&ø
µ76 (ç 1.2 ÊƠ) ɣ1 ƹ(ɢSboUlMaoMĈřǫɔǿĊ'ɓ½ɔ
ǿ:ƺňŃ·pȻŖ61'"6ɣ7(ɢɓƈŸǫɢǘǡȵƮǫ#S
boUlMaoMĈřǫɢɔǿĊ#ûǙ:ǟ*ɢÈóŵɡɠš2vȢ'ɓ½ɔ
Ǡȴȫš&ɢɔǿĊ&țǱŃ·pȻŖ:ǿȖɢ'Č#!Ćɜw2țǱȻ
ŖūɈ{'¼ġ:Ƿ	ųǝ."6ɣ 
2 ƹ(ɢɔǠȕŔĖï:Ʈ!Ĉř6ŘƎ"6ɣ'ïÕ(ɢɔǿĊ&3
6ɔǿ¹ƕɃ:ǠɃ#Ȁǌ!!ĖïǏ"Îġ6ĥĸ"5ɢWCnQTÎġ
#1Ú)76ɣ%ɢ<ejB"(ɢǽœ'ɔǿĊ'ȕŔɃ:-#0!ɢ'Ėï
"Îġ6<GjHqOqŗ%Jq[M:Ŋ!6ɣ 
74'ųǝ.:Ʈ>oNoR=^ìSboUlMaoM(ɢƨéœ÷
ŊŶ7!6ɣ"('ǹƸ%1'#!ɢƁ' 6 :Ǜ6ɣ1 ƹ
(ɢDirect Load Control (DLC) "6ɣ7(ɢɓƈŸǫ	ǘǡȵƮǫ#
SboUlMaoMĈřǫƺº'ȯƽ&35ɢɔǿĊ'ɓƈſâ:ȹɐ"Ȼ
Ŗ1(Įƪȵȥ6ľƎ"6ɣDLC (ɢÉ¸Ƹ&Ċȅ2ďȁžßŸǫ&×
SboUlMaoM"6ɣ 
2 ƹ(ɢLoad as Capacity Resource #Ú)761'"5ɢÈóŵɡɠš
2vȢ'ɓ½ɔǠȴȫš&ɢ0ȁĆ7ɓ½ƓȞɃ'¹ƕ:ɔǿĊ&ǙŮ
6#"Ǡ½:ǁ6eVgq"6ɣ 
3 ƹ(ɢEmergency Demand Response "6ɣ7(ɢÈóŵɡɠš2v
Ȣ'ɓ½ɔǠȴȫš&ī47ɓ½¹ƕɃ&ı!ɔǿĊ&>oNoR=^:
w6SboUlMaoM"6ɣ 
4 ƹ(ɢInterruptible Load (IL) #Ú)761'"5ɢÈóŵɡɠš2
vȢ'ɓ½ɔǠȴȫš&ɢɔǿĊ&ɓ½ƓȞɃ'¹ƕ:Öķ695&ɢŕɄ
¼ġǏ:Ŋ6ûǙ'1#"ɢɓƈƓȞɃ:¹ƕ-(ȻŖ6ŘƎ"6ɣ
IL (ɢ1 ƹ' Direct Load Control #ɢ3 ƹ' Emergency Demand Response
:ǝ.Õ91'#1Ȅ
6ɣ 
5 ƹ(ɢspinning Reserve "6ɣ7(ɢǤĳš'Ũ³'œ²Ɉɢɔǿ#
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Ǡ'>oYioM'ȃƋǐ:ɔǿĊ&Ŋ"63	&6_mGid"6ɣ 
ŨĪ&ɢDemand Bidding and Buyback (DBB) &!Ȓŝ6ɣ7(ɢɔ
ǿĊ&Č!ɢÈópďóĖï&!ɢSboUlMaoMĈřǫɓ½ŵ
#'ɓ½ƓȞ'¹ƕɃ:ŊŶ6#2ɢƤĆ'ɓ½ŵ'1#"$74'
ɓ½:ȳ;"¹ƕ6:ƤĆ6#:ȉÑ6eVgq"6ɣDBB (ɢɔ
ǠȕŔĖï:ƮǹƸ%>oNoR=^ì'SboUlMaoM#Ȅ
3	ɣ 
 
2.2.3. ɖŵìSboUlMaoM 
ǎ 2.1 ǒ"1Ȓŝ#5ɢŭǀǋ&6SboUlMaoM&(ɢɖŵ
ìSboUlMaoMØ-7!6ɣ"( Ferraro et al. (2013) :ÊǪ&ɢ
ɖŵìSboUlMaoM'{4ǹƸ%1': 2 ǕÆ&Ǜ6ɣ1 
ƹ(ɢɔǿĊ'fik&Ȋ
6ŘƎ"6ɣ
)ɢļè1Ĉř73	%
ɓ½Ʈ·Ɍ2ƎƸģ·½'ƞÔɓ½ǃ'ǒɓǿȖ(ɢ7&ȍĤ
6ɣ2 ƹ(ɢɔǿĊÖò'ɓ½ƓȞɃ:ƆȦ6ŘƎ"6ɣ÷'įƩăǫ
(ɢ(ǫ'ǷÁ#Ǯ²'ǷÁ:ƆȦ6#"ɢǮȤ'ǷÁ'þĤĴ:´Ŗ
6£×6#|Ģ!612ɣŚ"(ɢ	ɈǷÁ'ƤĴ:Ƒ
ǒɓőǐɢ$'ǆğ'ǒɓÀŲ:Ņ'&!ɢ÷'Ĉȋ²ű%7!
613ɣ 
 
 
3 SboUlMaoM'ĈǷÑǭĴ14 
3.1. SboUlMaoMĎ¨'ejQT 
 ǎ 2.1 ǒ"1Ȓŝ#5ɢSboUlMaoMĎ¨'ǃƸ%ejQT(ɢ
ɓ½ɔǠȴȫ6š&ɓ½ɔǿ:Ń
6#"ɢ ɓjMF:Ń
6#"
6ɣ%4ɢSboUlMaoMĎ¨&36ejQT(7"(%ɣ
SboUlMaoM&(ɢɔǿ¡pǠ¡&1µ'ejQT6#Ȅ97!
                                                   
12 Festinger (1954) 2 Shafir (2013) :ÊƠɣ  
13 
)ɢAllcott (2011) 2 Allcott and Rogers (2011) %$6ɣ-ɢɓ½
Ÿö'"(ɢƉȷŸ:ČȚ# Ferraro and Price (2013) 2ɢFerraro and 
Miranda (2013) %$6ɣ  
14 ŭǒ'­ċ(ɢKim et al. (2011) :ÊǪ&-#0ɣ  
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6ɣ"(ɢ74'ejQT:Ǜ6ɣ 
-Ÿ¡'ejQT#!ɢ\qFš'ɔǿ&Õ9ȶ»%Ȉ¢ńȟ'¹
ƕ6ɣrǯ&ɢɓ½ǃ&(\qFšɢA]\qFš&ɉ94ɢûǙ6ɔ
ǿĊ'ɓ½ɔǿɃ:Ǡ6ǩÂ615ɣ'0ɢɓ½ǃ(\qFš'ɓ½
ɔǿ&¢
60&ɢɓ½Ǡ'0&ǲø%Ȉ¢ńȟİǿ#%6ɣ%
4ɢ	ǠȈ¢(ɢA]\qFš'ɓ½ɔǿ4Ȁ6#ȶ»Ȉ¢"5ɢA
]\qFš'ɔǿ&Č!(ɢ'Ȉ¢'rȿƮ7%ɣ'šɢSbo
UlMaoM&3!\qFšɈė'ɓ½ŵ:tŜ!ɓ½ɔǿ:Ń·
6#"7)ɢ\qFš&9Ȉ¢ńȟ:¹ƕ6#Ñǭ"8	ɣ 
 -ɢŸ¡&(ɓ½Ǡ'ɌƲȞƮ:u6#	ejQT16ɣ÷
'ɓ½ǃ(ɢƤµ%Ʃư%Ɍ5ɢejQTAqPq&36Ʒɓ:Ƿ!
6ɣejQTAqPq#(ɢż%ĥĸ'ƷɓĽ:ƷɓIMT'ə&z,1
'"6ɣç 1.3 (ejQTAqPq':ǂ1'"616ɣ"(ɢƣŕ
Ȟ'4%Ɖ½Ʒɓ2ùɏ§ɢɞ½Ʒɓ#®ƬÑǭ@WkEq17Ũ³
&Ǩ7ɢƁ&ÉĀ½Ʒɓɢǣ!ƚ½Ʒɓ'ə&%!6ɣƚ½Ʒɓ&!
(ɢƮ6ƣŕ2ƷɓÀƧ&3!ǚ%əĝƋ-6ɢĚëƸ&(ƿƜƚ
½ɢCMƚ½ɢ!ɂƌƚ½'ə#%6ɣ'šɢSboUlMaoM&3!
\qFš'ɓ½ɔǿ:Ń
6#"7)ɢCMƚ½2ɂƌƚ½#ɌƲ
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6#2ɢŪĊɓ
:ƻ@WĴɡ1'&ȝŋ
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618ɣ 
  
3.2. SboUlMaoMĎ¨'Ȕɛ 
 SboUlMaoM&(tȬ3	%ejQT6&194ɢŚ
'ɓ½ƭŸ"¥²%ŏŅ:ī!6#(Ȅɣ'3	%ƥƍ&!ɢ
Kim et al. (2011) (ɢĪSboUlMaoM:ŢÌ!0&ȃƋ,
Ȕɛ:ɢI. ɔǿĊ¡'ǿåɢII. Ÿ¡'ǿåɢ! III. ŻȱƸ%ǿå&²
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ņŎ!6ɣ"(ɢħ4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3 Ǜ619ɣ 
ǎ 1 &ɢɔǿĊ'SboUlMaoM&ɉ6ƽȘ'ƀý"6ɣ7-"&
Ƿ97SboUlMaoMĈɟ'÷(ɢĐœ'Ê¾xė:ČȚ#1'"
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Ɓ 2ſ 
Q`mSjK_mK&ƅǥ°ŀ%Ǟ5áƶ¤Ŀ 
 
 
1. '/% 
ļſ!'ǰuîéĈ&ůǇĈ1Őś&Õ³ǰQ`mSjK_mK&ƅǥ°ŀ%
t	5þǩ ¤Ŀ5ǱƁ 1 ſ!0Ǒ*ǒ4ǰǥ®ǦƓǔǐ 5ı
%ǰǦƫâ&ǥ®Řǆ9Ęª5"'ǰǥ®&ßàƓ&ƯŠ30Ǚƫ$ƽ
Ǭ& 1 "$ 5Ǳƞĳ04ǰQ`mSjK_mK'ǰ°ŀű$
ǥ®ǦƓ&ƾĨīœ" ǰÝƨná²&vǨ3ŔŲ6 ǱŤ%ǰÝƨǨ
%
 'ǰQ`mSjK_mK&ƅǥ°ŀ9¤Ŀ0&ħØÜÍǰ6
3&Ø!'ǰQ`mSjK_mK&ƅǥ°ŀ&ÜÍ9Źƹ 5ǱƩ 2.1 'Q
`mSjK_mK%Ǟ5Ʃű$ƧŸž9,"/0&!5Ǳ 
63&ƧŸž%'ǰŉ& 4 &ŤĄ5ǱƁ 1 %ǰQ`mSjK_mK
&ƅǥ°ŀ'Źƹ65ǰ&ƅǥ°ŀ'ťŒ%2 ů$5"Į3"
$ 5Ǳ	(ǰHerter and Wayland (2010) !'ǰQ`mSjK_mKá
Ĭıǝî&ǥ®Řǆ&«ŚŹƹ65pī!ǰ&¬ā&ıǝî&ǥ®Řǆ
Ô¯5"Į3"$ 5Ǳ,ǰJessoe and Rapson (2014) 'ǰuî
ĜƠǋ&ǥ®Řǆ%Ǟ5ĊÒǚ&ǖǰQ`mSjK_mK&ƅǥ°ŀ
%#&2$þǩ9t	5&% ¤Ŀ 5Ǳ¤Ŀ&ƑŀǰƠǋ&ǥ®Ř
ǆ%Ǟ5ĊÒǚØuî&Q`mSjK_mK%25ƅǥ°ŀ'ǰ&ĊÒ
ç$uî"ŎǍ Ù"Į3"$ 5Ǳĵ%'ǰFaruqui et 
al. (2014) 'ǰŵ?Uâǥ9Ĺ5"%25ƅǥ°ŀ&ǖ% ¤Ŀǰ
ŵ?Uâǥ9Ĝuî&Q`mSjK_mK&ƅǥ°ŀ'ǰ!$uî%Ŏ
* Ù"9Į3%Ǳ 
Ɓ 2 %ǰƧŸž&Ø'ǰuîj]i&QoL9ū ¤Ŀ 5ǱJessoe 
and Rapson (2014) 'ǰGUNBORë%.uî&ǥ®ŘǆQoL9ū 
¤Ŀǰ Ida et al. (2013) 'ǰĭļ&QoL9©ū ¤Ŀ 5Ǳ,ǰ
Faruqui and Sergici (2011) 'ǰchogmSë^iNd;%.uî&ǥ®Ř
ǆQoL9ū ¤Ŀ 5Ǳ&%0ǰBh[@iT;ë%.uî&Qo
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L9©ū0&" ǰFaruqui and George (2005) ǰHerter et al. (2007) ǰ
Herter and Wayland (2010) 5Ǳpīǰńj]i&QoL9ūŸž'
ç$ǰā&Ÿž&ƥŽĆƫ"6 5Ǳ$
ǰńj]i&QoL9ū
 ¤ĿƩű$Ÿž" ǰFaruqui et al. (2014) 5Ǳ 
Ɓ 3 %ǰQ`mSjK_mK&°ŀ%¯	 ǰŐśǰŵ?Uâǥ&Ĺ"
ƫÉuî&ǥ®Řǆ%t	5þǩ%0ŔŲ 5Š!5Ǳ	(ǰHerter 
et al. (2007) 1 Faruqui and Sergici (2011) ǰ Faruqui et al. (2014) 'ǰŵ?U
âǥ&Ĺuî&ǥ®Řǆ%t	5þǩ% ¤Ŀ 5Ǳ,ǰHerter and 
Wayland (2010) 1 Faruqui and Sergici (2011) ǰ Faruqui et al. (2014) 'ǰŐś
uî&ǥ®Řǆ%t	5þǩ% ¤Ŀ 5Ǳ,ǰÿ3'ǰ63&ƫ
ÉQ`mSjK_mK&ƅǥ°ŀ%#&2$þǩ9t	 5&% 
0¤Ŀ 5Ǳ 
Ɓ 4 %ǰņ	$Q`mSjK_mK&ýĎ% Ÿž6 5ǱFaruqui 
and George (2005) 'ǰCPP " VPP (Variable Peak Pricing) ǰTOU &°ŀ9Ŏ
ǍǰVPP ķ0ƅǥ%°ŀű!5"ƑǀǱFaruqui et al. (2014) 'ǰ
TOUǰCPPǰ RTP &ƅǥ°ŀ% ¤Ŀ 5Ǳ,ǰIda et al. (2013) 
!'ǰTOU 1 CPP ¯	 ǰƅǥƫƿ&ƅǥ°ŀ% 0¤Ŀ 5Ǳ 
&%0ǰQ`mSjK_mK&ĥƃƷ%Ǟ5Ÿž" ǰNishimura 
(2014) 5Ǳÿ'ǰ;chB1[gmK$#&Ì!áĬ6Q`mSjK_
mKýĎ9Ʒǰĭļ!&å¾ƟĈ% ǁǀ 5Ǳ 
&2%ǰQ`mSjK_mK% 'ņ	$ƮŠ3Ÿž6 5ǰ
uîéĈQ`mSjK_mK&ƅǥ°ŀ%t	5þǩ% ¤Ŀ0&
ç$2%0ć	5Ǳ	(ǰØ&ƧŸž!'ǰŐś1ŵ?Uâǥ&Ĺ%
25Q`mSjK_mK&ƅǥ°ŀ%ä5þǩ9¤Ŀ 5ǰ63&ƫ
É×%0ǰuî~ħ1İǝÍÞƝħQ`mSjK_mK&ƅǥ°ŀ%þǩ9
t	5"'ãį%ċ!2Ǳ&2$uîéĈQ`mSjK_mK%
t	5þǩ9ƜĐ5"'ǰņ	$ťŒ%
5Q`mSjK_mK&ƅǥ°
ŀ9ċàǰJaejoJfm5q!0Ǚƫ!5"Ɯ	365Ǳ 
q&Š9Ǌ,	 ǰļſ!'ǰI. ƸƎ$uîéĈ9ƜĐ$3Q`mSj
K_mK&ƅǥ°ŀ9ġàǰII. &ġàƑŀ9ū ǰņ	$ťŒ%
5Q
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`mSjK_mK&ƅǥ°ŀ9JaejoJfm5Ǳ!ǰƸƎ$uîéĈ"
 ǰļŸž!'ĕăǰuî~ħǰİǝÍÞƝħǰ?;GmĹ¿ħǰ¢ƦöĹ
¿ħ9Ɯ	 5Ǳ,ǰŔŲ5Q`mSjK_mK&L=\" ǰƅǥƫƿǰ
TOUǰCPP 9¼4q5Ǳ¤Ŀ&Ƒŀǰr& 3 ŠĮ3"$ǱƁ 1 %ǰ
Q`mSjK_mK'ǥ®Řǆ9«Ś5°ŀ5"Į3"$Ǳ
ǰQ`mSjK_mKáĬā&ǥ®Řǆǚ'Ô¯Ä%5"0Źƹ
6 
4ǰůıŠǝ&Ǧƫ&ĶƧ86 5"0źÆ 5Ǳ 
Ɓ 2 %ǰQ`mSjK_mK&ƅǥ°ŀ' I. ƅǥƫƿǰII. TOUǰIII. CPP &
ǫ%Ù$5"Į3"$Ǳ,ǰCPP &Ǜǭǯ$5%6 ƅ
ǥ°ŀÙ$5"0Źƹ6 5Ǳ 
Ɓ 3 %ǰQ`mSjK_mK&ƅǥ°ŀ'uîéĈǰŐś%Ü5"Ź
ƹ6Ǳ	(ǰQ`mSjK_mK&ƅǥ°ŀ'ǰĕă"Ŋ&ŴǞ4ǰĕ
ăǯ$5"ƅǥ°ŀÙ$5"Į3"$ǱpīǰİǝÍÞƝħ
1Őś&Ô¯'ǰQ`mSjK_mK&ƅǥ°ŀ9Śç5"Źƹ6Ǳ 
ļſ&Ņđ'r&ǒ4!5ǱƁ 2 ƅ!'ļŸž!ū5QoL% 
ƏǰƁ 3 ƅ!ġàdQi% ƼĮ5ǱƕƁ 4 ƅǰƁ 5 ƅ'66
ġàƑŀ"JaejoJfmƑŀ% Ə5Ǳ Ɓ 6 ƅ!ǰļŸž&
,"/"ā&ƽǬ% Ʊº5Ǳ 
 
 
2. QoL 
2.1. ÙƭŇQ`mSjK_mKáǮ%  
ļ¤Ŀ!'ǰ2012 ñ 7 ĸ 23 ĭ3 9 ĸ 28 ĭ&ǝ%':$ÎÑ1!Ƨ86
Q`mSjK_mKÙƭŇŻáǮ&QoL9ū5ǱļáǮ'ǰK`oRƴ
1Q`mSjK_mK&å%25ƅǥ&¾ƟĈ9Ńƶ5/%ǰƐřŪń
ŵx"$ Ǔ/ 5ŉu?UiConŻJKPbáƶ&p!
52Ǳ 
                                                   
1 ':$ÎÑ"'}ǗôǰÙǟôǰÚƣŶ%,5ÎÑ&"!4ǰļ¤Ŀ
!'}ŬǏíǰĻŕêíǰƈƤí¤ĿäǃÎÑ"$ 5Ǳ  
2 ':$ÎÑ&+%ǰňŗíǰǂŬíǰ´yëíáǮäǃÎÑ"$ 
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ļáǮ&¹¯uîħ' 681 uî!4ǰ& 212 uî'Aoiǥ³&uî
!5Ǳ¹¯äǃuî&w%'ǰ1 ēø %.uî%¯	 ǰ;XoR&2$
ǣÂÞ%.uî0Å,6 5Ǳ¹¯uî'ŉ& 4 &Eio\%gmMb
%Ğ4¤365ǱEio\ A 'GmRkoiEio\!4ǰ&Eio\'
Q`mSjK_mK9½$ǱEio\ B 'ƅǥƫƿ9½5RhoRcmR
Eio\ǰ Eio\ CǰD 'łƺåÐQ`mSjK_mK9½5Rh
oRcmREio\!53ǱłƺåÐQ`mSjK_mK% 'ǰTOU "
CPP & 2 %ŔŲ 5Ǳ 
TOU 'ǰðĭ& 13 ı3 16 ı&ǝ&ǥ®ĩǛ%+20 ¡/kWh 9¯	50&!
5ǱCPP40ǰCPP60ǰCPP80 '66+40/kWhǰ+60 ¡/kWhǰ+80 ¡/kWh
9ǰTOU %8 ¯	50&!4ǰ¬ĭ%&áĬĹš9ŷ365"%
$5Ǳ,ǰCPP40ǰCPP60ǰCPP80 &áĬĽ'ǰƚĭ&zċŐśģŏ 30 õ
9ǉ	5ÓÂ!4ǰáĬÈħ'66 5 ÈǰƲ 15 È!5Ǳ$
ǰƅǥƫƿ
'ǰCPP áĬ65ĭ%Ƨ865Ǳ 
 
2.2. ¤Ŀ%ū5Õħ 
 !'ǰļ¤Ŀ%©ū5Õħ9Ə5ǱƩ 2.2 'ǰ¤Ŀ%ū5Õħ&
ƼĮ"Im\i%
5ƳǑƔƲ!4ǰƩ 2.3 'ǰEio\¨&ƳǑƔƲ!
5Ǳ,ǰ!' 1 ıǝü4&ǥ®Řǆǚ!5Ǳ"'ǥ®ł9ƩǰÁuî&
ǥ®Řǆ%Üǥ®Ɖ"$ 5Ǳű%'ǰƍŽŘǆǚ 120kWh
r&ÓÂ' 20 ¡/kWhǰ120kWh 24Ø 300kWh r&ÓÂ' 25 ¡/kWhǰ
 300kWh 24ØÓÂ' 26 ¡/kWh &9"54Ǳ 
 ŉ%ǰQ`mSjK_mKÕħ% ƼĮ5ǱļŸž!'ǰQ`mSjK_
mK%Ǟ5Õħ9ǰB>mRÕħ!àƙ5ÓÂ"MaoÕħ!àƙ5ÓÂ
&vī% ¤Ŀ5Ǳ,ǰB>mRÕħ&ÓÂ% ƼĮ5ǱƩ 2.4 '
Q`mSjK_mK&B>mRÕħ&àƙ9,"/0&!5Ǳ	(ǰTOU
                                                   
5ǱƸ'ǰK`oRGaeTP<áƶ% ǰƐřŪńŵ9¹ţǱ  
3 Eio\ CǰD '¨&Eio\%¤36 5ǰÃRhoRcmR9½ 
5/ǰļ¤Ŀ!'Ãp&Eio\" ė"%5Ǳ  
4 Ƹ'ǰǞƪǥ®&Ăǚǥş A (2012 ñ 8 ĸǰ9 ĸ) 9¹ţǱ  
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áĬ65ĭ%
5 13 ı3 16 ı&#$%&'('ǰEio\ CnD %é5u
î! 2 &9"4ǰ6×&Eio\%é5uî! 0 "$5Ǳ,ǰCPP40
áĬ65ĭ& 13 ı3 16 ı&#$%&'('ǰEio\ CnD %é5uî! 3
&9"5Ǳ$
ǰCPP 9áĬ5ĭ'ǰEio\ B %ä ƅǥƫƿ9Ƨ 
5/ǰÃıǝî%
5Eio\ B &#$%&'(' 1 &9"5Ǳ$
ǰB>m
RÕħ&ÓÂ'ǰQ`mSjK_mK&żõ I. ƅǥƫƿǰ II. TOUǰIII. CPP40ǰ
IV. CPP60ǰV. CPP80 &ǫ%¸$4ǰ&ǡŭ°ŀ'pà!5"à 
5Š%ŮČ5Ćƫ5Ǳ 
 "7!ǰQ`mSjK_mK'ǰDR áĬıǝî¬ā&ǥ®Řǆ%0þǩ9t
	5"Ɯ	365Ǳ!ļŸž!'ǰQ`mSjK_mKáĬıǝî&¬ā 7 ı
ǝ9ƩÕħ9đ ¤Ŀ%ū5Ǳ	#$%*+'Q`mSjK_mKáĬā 7 ıǝ
9Ʃǰ#$%,&'Q`mSjK_mKáĬ¬ 7 ıǝ9Ʃ 5Ǳ,ǰ63&
Õħ'ǰ#$%&'("Ãņ%àƙ65Ǳ	(ǰTOU áĬ65ĭ%
5 6 ı
3 12 ı&#$%,&'ǰEio\ CnD %é5uî! 2 &9"4ǰ6×&
Eio\%é5uî! 0 "$5Ǳ,ǰCPP40 áĬ65ĭ& 6 ı3 12
ı&#$%,&'ǰEio\ CnD %é5uî! 3 &9"5Ǳ+#0Ǒ*ǰ
CPP 9áĬ5ĭ'ǰEio\ B %ä ƅǥƫƿ9Ƨ 5Ǳ ǰ
ƅǥƫƿƧ86 5ĭ&Eio\ B & 6 ı3 12 ı&#$%,&' 1 &9"
5Ǳ 
ŉ%ǰMaoÕħ&ÓÂ% ƼĮ5ǱMaoÕħ&ÓÂ%'ǰ66&
Q`mSjK_mK%ä MaoÕħ9đ5Ǳ	(ǰTOU 'ǰTOU áĬ
ıǝîEio\ CnD %é5uî$3-./%&'(Ǵ19"4ǰ6×&uî
'-./%&'( = 0"$5 TOU MaoÕħ9đǱÃņ%ǰƅǥƫƿ% 0ǰ
ƅǥƫƿáĬıǝîEio\ B %é5uî$3$3%&'( = 19"4ǰ6
×&uî'$3%&'( = 0" 5Ǳ,ǰCPP40 % 0ǰCPP40 áĬıǝî
Eio\ CnD %é5uî$34""40%&'(Ǵ1ǰ6×&uî$3ǰ4""40%&'( = 0"$5ǱCPP60ǰCPP80 % 0ǰÃņ%MaoÕħ9đ 
5Ǳ 
DR áĬıǝî¬ā 7 ıǝ%Ǟ5Õħ% 0ǰEio\ CnD  TOU
áĬ¬ 7 ıǝ$3-./%,&=1ǰ6×$3-./%,&=0 "$52$ TOU Õħ9
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đǱÃņ%ǰTOU áĬā 7 ıǝ% 0ǰ-./%*+"$5Õħ9đǱ
CPP 1ƅǥƫƿ% 0Ãņ%Õħ9đ 5Ǳ 
 ķā%ǰuîéĈ"ÞéĈǰ&&×űƫÉ% Ə5ǱļſƁ 1
ƅ!0ƼĮ"
4ǰļŸž!'uîéĈ&ůǇĈ1ĹâǥħǰŐś&Õ³%
25Q`mSjK_mK&ƅǥ°ŀ&ǖ%0ŔŲ 5ǱļŸž!'ǰĕă 
(6789) ǰİǝÍÞƝħ (6:*;&) ǰuî~ħ (6<';) 9uîéĈ&ĊÒ" ©ū
5Ǳĕă  (6789 ) ' 1 3 12 &9"5B>mRÕħ!5ǱİǝÍÞƝħ 5 
(6:*;&) 'İǝ (13 ı3 16 ı) &ǝ%ÍÞ 5~ħ9Ʃ 5Ǳ,ǰ
èéĈ" ǰƇñħ  (='>&) ǰ÷*óǨŽ  (=+7?&) ǰAoiǥ³Mao  (='@@) 
 èL=\ (=AB%&) %Ǟ5ĊÒ9©ū5Ǳ÷*óǨŽ'(=+7?&)' 1 3
7 &9"5B>mRÕħ!5ǱèL=\ (=AB%&) 'ǣÂÞ$3 1 ēø $
3 1ǰ!$$3 0 &9"5MaoÕħ!5Ǳĵ%'ǰĹâǥ%Ǟ5
ĊÒ" ǰ¢ƦöĹ¿ħ (6,&<,7>) ǰ?;GmĹ¿ħ (6'7,) 9©ū5Ǳķ
ā%ǰ×űƫÉ" ǰŐś (.A&;%) ǰĭMao (.C&&() ǰ9 ĸMao (.+&%) 9
©ū 5Ǳ 
 
 
3. ¤Ŀīœ 
 ļ¤Ŀ!'ǰuî& 1 ıǝü4ǥ®ǦƫǞħ9Ɯ	5ǱpƢ%ǰuî&ǥ®
Ǧƫ'ĴĔǰţĮǰƾŨǰƓŝ"?UiCoIoYK9|½5/%ũ
5"Ɯ	36ǰƐřÝ!'uî&ǥ®Ǧƫ9 Household Production Theory 9ū
 àù³5"ØǱHousehold Production Theory "'ǰŘǆƝ°ū
9ă5/&ǅ9ųĠíÓ!ǈ Řǆ5&!'$ǰęƫƌ9íÓ!ǈ
ǰ°ū9ă5/&ǅ9Ơǋ!ũŪǰŘǆ5ÓÂ9ċàŨǀ!4ǰ
aDkƐřÝ%
5ŘǆƝŨǀ"ńŨǀ9ƔÂ0&!5"Ʊ	56Ǳ
&[jobloD&0"!'ǰǥ®'ęƫƌǰ?UiCoIoYK'ŘǆƝ°
                                                   
5 !&İǝÍÞƝħ"'ǰuî&áǮǜÛ¬&ĭ	&ũŖ%
5 1 ĭ&ðÏű
$İǝÍÞƝħ9Ʃ0&!4ǰáǮĺǝw& 1 ıǝ"&İǝÍÞƝħ9Ư
Ŝ0&!'$Š%ŮČ5Ćƫ5Ǳ  
6 Household Production Theory &ƸƎ% 'ǰDeaton and Muellbauer 
(1980) 1 Filippini (1999) ǰFilippini (2011) 9¹ţǱ  
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ū9ă5/%ũŪ65ǅ!5"Ɯ	5/ǰǥ®ǦƫǞħ'ƫƌǦƫǞħ
" ė"!2ǱǰĒ	'uîũŪnŘǆ5?UiCoIo
YK9QoL" ƯŜ5"!$/ǰļŸž!'&?UiCoI
oYK9uîéĈ1Őś%2 Ũ5"9Ɯ	5Ǳ 
q&ƞĳ90"%ǰŉ&ǥ®ǦƫǞħ9ġà5Ǳ$
ǰ!'Q`mSj
K_mKÕħ9B>mRÕħ"ÓÂ&ġàdQi9ƼĮ57Ǳ 
 ! = ! ",EF,G,H, I  (1) 
!ǰ!' 1 ıǝü4&ǥ®Řǆǚǰ"'ǥ®łǰEF'Q`mSjK_mK
Õħ]DRi!4ǰ6%'#$%&'(ǰ#$%,& #$%*+Å,65ǱG'uîé
ĈǰĹâǥ%Ǟ5Õħ]DRi!4ǰ6%'ĕă (6789) ǰİǝÍÞƝħ 
(6:*;&) ǰuî~ħ (6<';) ǰ¢ƦöĹ¿ħ (6,&<,7>) ǰ?;GmĹ¿ħ (6'7,) 
Å,65ǱH'ǰ÷*óǨŽ (=+7?&) ǰƇñħ (='>&) ǰèL=\ (=AB%&) ǰA
oiǥ³Mao (='@@) 9Å.èéĈ]DRi!5Ǳ ǰI'×űƫÉ]D
Ri!4ǰ6%'Őś (.A&;%) ǰĭMao (.C&&() ǰ9 ĸMao (.+&%) 9
Å.Ǳļ¤Ŀ!'ǰù(1)9Ëà°ŀdQi"Õ±°ŀdQi9ū ġà5Ǳ
ġàdQi&àù³'r&ǒ4!5Ǳ 
(Õ±°ŀdQi) 
 ln !7A = L + N% ln "7A + OPQEF7A + ORS G7 + OHS H7 + O*S IA 	+ OPQRS #$%&'(,7A ∙ G7 + NPQA&;%#$%&'(,7A ∙ .A&;%,A + U7 + V7A (2) 
(Ëà°ŀdQi) 
 ln !7A = L + N% ln "7A + OPQEF7A + O*S IA 	+ OPQRS #$%&'(,7A ∙ G7 + NPQA&;%#$%&'(,7A ∙ .A&;%,A + U7 + V7A (3) 
                                                   
7 MaoÕħ&ÓÂ'ǰù(2)"ù(3)&Q`mSjK_mKÕħ]DRi9ǰļſƁ
2.2 ƅ!ƏMaoÕħ%ƘĢ	5"!ġà!5Ǳ  
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WℎYZY	EF = #$%&'(, #$%,&, #$%*+ 																																	G = 6789, 6:*;&, 6<';, 6,&<,7>, 6'7, 									H = =[\]^, ='>&, =AB%& 										I = .A&;%, .C&&(, .+&%  
!ǰ ln !7A' 1 ıǝü4ǥ®Řǆǚ&äħǰ ln "7A'ǥ®ł&äħ!5ǱU7"_7A'66~°ŀǰƻìǪ9Ʃ 5Ǳ,ǰDR]^bc"uîéĈǰĹâ
ǥÕħǰŐś"&{ìǪ'ǰQ`mSjK_mK&ƅǥ°ŀuîéĈƂ%2 
#ǖ&9ġà5/&0&!5ǱÕ±°ŀdQi!'ǰ~°ŀU7Ƽ
ĮÕħ"ŴǞ$"9à 5ǱpīǰËà°ŀdQi!'ǰ~°ŀU7
"ƼĮÕħŴǞ5"9Ƶ 5/ǰ~°ŀU7"ƼĮÕħ%ŴǞ5
ÓÂ!0pơġàǚ9ă5"!5ǱËà°ŀdQi9ġà5īœ'ò
5ǰļŸž'ǰ&w!0Ʃű$ Within ġà9ƧǱǰWithin ġ
à&ÓÂ'ǰıǝ%sÕ$ƼĮÕħ&ħ9ġà5"!$Š%ŮČ
5Ćƫ58Ǳ$
ǰuîj]i&XUiQoL9ū5/ǰuî &Qo
Lǝ%Ɖ¥ŴǞ5¾ƟĈ5Ǳ ǰļŸž!'DgKLo¤Ħ9ū
 ¤Ŀ5Ǳ 
 
 
4. ġàƑŀ 
 Ʃ 2.5 'ġàƑŀ!5ǱFoK 1 3FoK 4 'ǰËà°ŀdQi%25ġ
àƑŀ9Ʃ 
4ǰFoK 5 3FoK 8 'ǰÕ±°ŀdQi%25ġàƑŀ
9Ʃ 5Ǳ$
ǰļŸž!'ǰıǝ°ŀ" 24 ıǝMao9ū 59Ǳ 
,ǰļſƁ 2-2 ƅ!0ƼĮ"
4ǰļŸž'Q`mSjK_mK%Ǟ
5Õħ9B>mRÕħ"5ÓÂ"ǰMaoÕħ5ÓÂ&vī9Ɯ	 ¤Ŀ
                                                   
8 Within ġà&%0 LSDV %25ġà5Ǳ&ġàīœ'ǰıǝ%sÕ$Ƽ
ĮÕħ&°ŀ0ġà!5ǰuî&MaoÕħ9©ū5/ƼĮÕħÔ¯ 
ħsßà%$41"QchOR5Ǳ&/ǰļŸž!' LSDV
9ū$Ǳ  
9 ļľ!6(ǰXUiQoL&ıƉ¥īÄ&ıǝMao9ū5*!5ǰ
ġà%ıǝ5/ǰļŸž' 24 ıǝQoL9ūǱ$
ǰXUiQoL&
ıƉ¥īÄ&ıǝ°ŀ9©ū 0Ãņ&Ƒŀă36Ǳ  
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 5ǱËà°ŀdQi&FoK 1 "FoK 3ǰÕ±°ŀdQi&FoK 5 "F
oK 7 B>mRÕħ9ū¤Ŀ!4ǰŋ4&FoKMaoÕħ9ū
ġàƑŀ"$ 5Ǳ 
ķā%ǰuî&ǥ®ŘǆƧ±'ǰĭ"ðĭ!ů$5"Ɯ	365Ǳ&
/ǰļŸž!'ǰĭ&ǥ®ŘǆQoL9ǢÓÂ% 0¤Ŀ 5ǱƩ
2.5 !'ǰËà°ŀdQi&FoK 1 "FoK 2ǰÕ±°ŀdQi&FoK 5 "F
oK 6 ĭ&ǥ®ŘǆQoL9Å:ġàƑŀ"$ 5Ǳ 
6!'ġàƑŀ9ƸƬ Ǳ,ǰdQi&Ťà³&/%Èï]oK
&V>K`mŃà9ƧǱŃà&ƑŀǰËà°ŀdQiğĚ6Ǳ
 ǰr!'Ëà°ŀdQi&ġàƑŀ9wą%ǁǀ9Ǔ/510Ǳ  
 r!'ǰÁÕħ&ġàƑŀ9Ə5Ǳ'/%ǰłħ% Ƭ Ǳ
ļŸž!'ǰł9ƠŢħ%ÕĢ 5/ǰłħ'Ǧƫ&łû®Ĉ
" ưǘ!5Ǳ (Ëà°ŀdQi&) #&FoK9Ƭ 0ǰƑŀ'ßà 

4ǰǦƫ&łû®Ĉ'Ɗ 0.08%!5"	5Ǳ 
 ŉ%ǰQ`mSjK_mKÕħ9B>mRÕħ" ¤ĿFoK 1 "Fo
K 3 &ġàƑŀ9Ə5ǱġàƑŀ9Ƭ5"ǰ#$%&'(&ħ'Ǆ!4ǰQ`m
SjK_mK&ZoDıǝî&ƅǥ°ŀ'Q`mSjK_mK&żõ¸$
5%6 Ù$5"¤5Ǳ 
,ǰ#$%&'("ĕăǰ#$%&'("İǝÍÞƝħǰ #$%&'("Őś&{ìǪƔ
Ʋű%ĹČ!5"30ǰQ`mSjK_mK&ƅǥ°ŀ'uîéĈ1×ű
ƫÉ%Ü5"	5Ǳġà&Ƒŀ3ǰĕăǯuî&+Q`mS
jK_mK&ƅǥ°ŀÙ11ǰİǝÍÞƝħØuî1Őśǯı%'ǰ
Q`mSjK_mK&ƅǥ°ŀæ$5"Į3"$12Ǳ 
                                                   
10 ǰuîéĈ&þǩ9Ƭ5"1ǰËà°ŀdQi&Ƒŀ"&ŎǍ&/
%ǰÕ±°ŀdQi&ġàƑŀ0ǎ 
Ǳ  
11 ļſƁ 2 ƅ!0ƼĮǰļ¤Ŀ!ūĕăÕħ'BPHhoÕħ"$
 
4ǰĕăû®Ĉ!'$Š%ŮČ5Ćƫ5Ǳ  
12 ļſƁ 2 ƅ!0ƼĮǰļ¤Ŀ%
5İǝÍÞƝħ"'ǰuî&  (áǮǜ
Û¬&) ðÏű$İǝÍÞƝħ!5/ǰ&Õħ'Q`mSjK_mK&áĬĹ
š%2 Õ³50&!'$Ǳ ǰ&Õħ3'ǰĲŌ3İǝÍÞ
Ɲħ&ØuîǰQ`mSjK_mK&áĬ%2 ×£Ƨ±9"#9
§Ī5"!$Š%ŮČ5Ćƫ5Ǳ  
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pī!ǰQ`mSjK_mK%'ǰ (FoK 1 &ħ#$%*+Ŋ!ƔƲű%ĹČ
!5"30¤5ǒ4) A[ZoDı&ǥ®Řǆ9Ô¯5°ŀ5
"0	513ǱǰFoK 3 !'ǰ&ǥ®Řǆ&Ô¯ĹČ!$Ǳ
&·É" ǰQ`mSjK_mK9½"%25ǥ®Řǆ%ä5ƛď
ýđ&þǩƜ	365Ǳ!ƛďýđ"'ǰİǝ&ƅǥƧ±ÖīǠ%0Ĝ
ƕ Ƨ865"!5Ǳƛďýđ&þǩ%24ǰA[ZoDı&ǥ®Řǆ&Ô
¯Ŵō6/ǰ#$%*+ĹČ"$3$"Ɯ	365ǱFoK 3 'ðĭ
&-&QoL9ū 5/ǰĭQoL9Å:FoK 1 "Ŏ* &ƛ
ďýđ&þǩÙ£"ġŜ65Ǳ  
 ķā%ǰMaoÕħ9ūFoK 2 "FoK 4 % ƼĮ5ǱġàƑŀ
9Ƭ5"ǰ4""40%&'(14""80%&'(&ħŊ!4ǰĒ	&ųč"'ů$5ġàƑ
ŀă36 5ǱƑŀ"$&'ǰġà5ħÔ¯5"ǰġà
Ƒŀsßà%$5"·É!'$"Ɯ	36514Ǳ$
ǰġàdQi&Õ
ħ9Ś3/%ǰƅǥƫƿEio\" DR Eio\9¤ ġàǰħ
&sßàĈ%Õ³'$Ǳ 
 
 
5. JaejoJfmƑŀ 
 ļƅ!'ǰ¬ƅ!ă36ġàƑŀ9ū ǰņ	$ťŒ%
5Q`mSjK
_mK&ƅǥ°ŀ9JaejoJfm5Ǳ'/%ǰ#&ġàƑŀ9ū Ja
ejoJfm5&9őà5Ćƫ5ǱJaejoJfm9Ƨ/'ǰ
ħ&ßàĈ1ƀÀĽ'Ǚƫ!5ǱB>mRÕħ"MaoÕħ&ġàƑŀ9Ƭ
5"ǰMaoÕħ&ġàƑŀ'sßà!Ǳ ǰ!'ǰB>mR
Õħ9ūFoK 1 "FoK 3 &ġàƑŀ9ū JaejoJfm9Ƨ15Ǳ
                                                   
13 $8ǰQ`mSjK_mKáĬ6ĭ!'ǰuîİǝ  (13 ı3 16
ı) &ǥ®Řǆ9ÖīǠ  (17 ı3 23 ı) %J[R ¾ƟĈ5Ǳ  
14 Maddala (2001) %25"ǰMaoÕħ9ū¤Ŀ'ǰB>mRÕħ9ū¤
Ŀ"Ŏ* ū5ÕħØ$4ǰġàƑŀsßà"$5Ä5"9ĝĤ
 5Ǳ  
15ļŸž!0MaoÕħ9ūÓÂ&JaejoJfm9Ƨǰŧáű%ĨÂ
ű$Ƒŀă36$Ǳ  
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!ǰB>mRÕħ9ū¤Ŀ!'ǰQ`mSjK_mK&°ŀ9Ɨý!Ťà
³ 5/ǰIm\iðÏ3ÙǤ6QoL'dQi%qĖ[<O
R$¾ƟĈ5Ǳ&/ǰļ¤Ŀ!'ǰÁÕħ¼45&ƆÊ9ǰI
m\i&Ɗ 35%Š3Ɗ 65%Š%ƒ JaejoJfm9Ƨ16Ǳ$
ǰÕ±
°ŀdQi&ÓÂ% 0JaejoJfmǰƑŀ'+":#Õ83$
"9Źƹ 5Ǳr!'ǰÁJaejoJfmƑŀ9Ə5Ǳ 
 Ʃ 2.6 'ǰŐśǰĕăǰ İǝÍÞƝħ&ǖǰQ`mSjK_mK&ƅ
ǥ°ŀ%t	5þǩ9ƲƄ0&!5Ǳ¬ƅ!0ƼĮ2%ǰ63&Õ
ħ'ǰQ`mSjK_mK"&{ìǪĹČ!Õħ!5ǱƩ 2.6 &ķ¦&
3 ¥'ǰŐś&Õ³Q`mSjK_mK&ƅǥ°ŀ%t	5þǩ9Ƭ50&!
4ǰ&ıǰ&Õħ'Im\i& 50%Š&9ū 517Ǳ,ǰĕă1İǝ
ÍÞƝħ% 0ǰŐś"Ãņ%ƲƄǱJaejoJfmƑŀ3ǰŐś
30.33 32.23&ÓÂ%Q`mSjK_mK9Ƨ"!Ɗ 2.964%3Ɗ
17.580%&ƅǥ°ŀĺĀ65Ǳ,ǰĕă% 'Ɗ 2.401%3Ɗ 24.218%ǰ
 İǝÍÞƝħ% 'Ɗ 2.645%3Ɗ 16.874%&ƅǥ°ŀĺĀ6
5Ǳ 
 ŉ%ǰQ`mSjK_mK&ƅǥ°ŀķ0Ù$5ÓÂ1ǰķ0æ$5
ÓÂ% ¤Ŀ5ǱƩ 2.7 'Q`mSjK_mK&ƅǥ°ŀǰIǳķ0æ
$5ÓÂǰIIǳðÏŠ!ƷÓÂǰ IIIǳķ0Ù$5ÓÂ%
 ǰ66ƲƄ0&!5Ǳ 
Q`mSjK_mK&ƅǥ°ŀķ0æ$5ÓÂ'ǰŉ&2%ƲƄǱ
!'ǰQ`mSjK_mK&ƅǥ°ŀ9Ǔ5ƫÉ%Ǟ 'ǰ&Õħ&
35%Š&9ū 
4ǰƅǥ°ŀ9Ęª5ƫÉ%Ǟ 'ǰ&Õħ& 65%
Š&9ū ƲƄ 5Ǳ!ǰƩ 2.5 &ġàƑŀ9Ƭ5"ǰQ`mSj
K_mK&ƅǥ°ŀ9ǯ/5ƫÉ'ǰĕăǰuî~ħ!5Ǳ»ä%ǰƅǥ°ŀ9
Ęª5ƫÉ" ǰİǝÍÞƝħǰ?;GmĹ¿ħǰ¢ƦöĹ¿ħǰ 
                                                   
16 MaoÕħ9ū¤Ŀ'Q`mSjK_mK&ǡŭ°ŀ9Łǌ%ġà!5Ǳ
 ǰMaoÕħ9ūq!ßàű$ġàƑŀ9ă5"'ā&ƽǬ!
5Ǳ  
17 ÁÕħ& 50%Š'ǰĕăBPHhoǳ5ǰuî~ħǳ3 ~ǰ¢ƦöĹ¿ħǳ1
¿ǰ?;GmĹ¿ħǳ4 ¿ǰŐśǳ31.4ǰ İǝÍÞƝħǳ1 ~!5Ǳ  
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Őś5Ǳ ǰQ`mSjK_mK&ƅǥ°ŀķ0æ$5FoK
!'ǰĕăBPHhoǳ4.5ǰuî~ħǳ2.5 ~ǰİǝÍÞƝħǳ1.5 ~ǰ?;Gm
Ĺ¿ħǳ4.5 ¿ǰ¢ƦöĹ¿ħǳ1 ¿ǰ Őśǳ32.239ū ǰQ`m
SjK_mK&ƅǥ°ŀ9Ʒ 5Ǳ 
Q`mSjK_mK&ƅǥ°ŀķ0Ù$5ÓÂ% 0Ãņ%ƲƄ!
5Ǳ$8ǰQ`mSjK_mK&ƅǥ°ŀ9Ǔ5ƫÉ'ǰ&Õħ&
65%Š&9ūǰƅǥ°ŀ9Ęª5ƫÉ%Ǟ 'ǰ&Õħ& 35%Š&
9ū5Ǳ ǰĕăBPHhoǳ6.5ǰuî~ħǳ3.5 ~ǰİǝÍÞƝ
ħǳ1 ~ǰ?;GmĹ¿ħǳ3 ¿ǰ¢ƦöĹ¿ħǳ1 ¿ǰ Őśǳ30.03
9ū ǰQ`mSjK_mK&ƅǥ°ŀ9Ʒ 5Ǳ 
,ǰðÏŠ!Ʒ5ÓÂ'ǰ &Õħ% 50%Š&!Ʒ 
5Ǳ$8ǰĕăBPHhoǳ5ǰuî~ħǳ3 ~ǰ¢ƦöĹ¿ħǳ1 ¿ǰ?;
GmĹ¿ħǳ4 ¿ǰŐśǳ31.4ǰ İǝÍÞƝħǳ1 ~9ū ǰQ`m
SjK_mK&ƅǥ°ŀ9Ʒ 5Ǳ 
Q`mSjK_mK&ƅǥ°ŀ'ǰr&ǒ4!5Ǳƅǥƫƿ%25ƅǥ°ŀ
'ǰCase1 (ĭQoLĹ4) !Ɗ 2.290%3Ɗ 6.245%!5ǱpīǰCase2 (
ĭQoLš)!'ǰƊ 0.519%3 4.313%"$ 5Ǳ,ǰTOU &ƅǥ°ŀ
'ǰCase1 !Ɗ 4.528%3 12.099%ǰCase2 !Ɗ 1.036%3Ɗ 8.439%"$ 
5ǱCPP &ƅǥ°ŀ% 'ǰCase1 !Ɗ 6.715% (CPP40) 3Ɗ 27.560% 
(CPP80) ǰCase2 !Ɗ 1.550% (CPP40) 3Ɗ 19.782% (CPP80) !5Ǳ 
ķā%ǰǥ®Řǆ&ZoDJ[R°ŀ% ¤Ŀ5Ǳ¬ƅ&ġàƑŀ30
Į3$2%ǰQ`mSjK_mK'ZoDıǝî&¬ā%ǥ®Řǆ9J[R
5°ŀ5Ǳ!'ǰZoDJ[R°ŀ"ǰZoDıǝî&ƅǥ
ǚ9ŎǍ5"!ǰQ`mSjK_mK&ǲĭü4&Ƌƅǥ°ŀ9ƲƄ5Ǳ
Ʃ 2.7 'ǰZoDıǝî&Q`mSjK_mK&ƅǥ°ŀ Iǳķ0æ$5Ó
ÂǰIIǳðÏŠ!ƷÓÂǰ IIIǳķ0Ù$5ÓÂ% ǰQ`
mSjK_mK&Ƌƅǥ°ŀ966ƲƄ0&!5ǱƩ 2.8 &Ɓ 2 ¥Ų
'ǰQ`mSjK_mK&ZoDJ[R°ŀ9Ʃ 
4ǰƁ 3 ¥ŲǠ'ǰƋ
ƅǥ°ŀ9Ʃ 5Ǳ 
ƲƄ&Ƒŀǰr&"Į3"$Ǳ,ǰZoDJ[R°ŀ' Case1 (
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ĭQoLĹ4)!Ɗ 1.410% (ƅǥƫƿ) 3Ɗ 7.251% (CPP80) !4ǰCase2 (
ĭQoLš) !Ɗ 0.302% (ƅǥƫƿ) 3Ɗ 1.557% (CPP80) !5Ǳ,ǰ
Ʃ 2.8 3Į3$2%ǰZoDıǝî&Q`mSjK_mK&ƅǥ°ŀæ
ÓÂ%
 0ǰCase1 !Ɗ 0.880% (ƅǥƫƿ) 3Ɗ 3.688% (CPP80) ǰ
Case2 !Ɗ 0.217% (ƅǥƫƿ) 3Ɗ 1.013% (CPP80) &Ƌƅǥ°ŀŹƹ6
 5ǱpīǰZoDıǝî&Q`mSjK_mK&ƅǥ°ŀķÙ"$5ÓÂ&
Ƌƅǥ°ŀ'ǰCase1 !Ɗ 4.835% (ƅǥƫƿ) 3Ɗ 20.309% (CPP80) ǰCase2
!Ɗ 4.010% (ƅǥƫƿ) 3Ɗ 18.225% (CPP80) !Ǳ 
 
 
6. 
84% 
ļſ!'ǰ1 ıǝü4ǥ®Řǆǚ&QoL9ū ǰuî&ůǇĈ1Őś&Õ
³Q`mSjK_mK&ƅǥ°ŀ%t	5þǩ% ¤ĿǱű%'ǰ
I. ƸƎ$uîéĈ9ƜĐ$3Q`mSjK_mK&ƅǥ°ŀ9ġàǰII. 
&ġàƑŀ9ū ǰņ	$ťŒ%
5Q`mSjK_mK&ƅǥ°ŀ9Ja
ejoJfmǱƸƎ$uîéĈ" ǰĕăǰuî~ħǰİǝÍÞƝħǰ?;
GmĹ¿ħǰ¢ƦöĹ¿ħ%ŔŲǱ,ǰQ`mSjK_mK&L=\"
 ǰƅǥƫƿǰTOUǰCPP 9¼4qǱ¤Ŀ&Ƒŀǰr& 3 ŠĮ3"
$ǱƁ 1 %ǰQ`mSjK_mK'ǥ®Řǆ9«Ś5°ŀ5"
Į3"$Š!5Ǳpī!ǰQ`mSjK_mKáĬā&ǥ®Řǆǚ'Ô¯
Ä%5"0Źƹ6 
4ǰůıŠǝ&Ǧƫ&ĶƧ86 5"9
źÆ 5Ǳ 
Ɓ 2 %ǰQ`mSjK_mK&ƅǥ°ŀ' I. ƅǥƫƿǰII. TOUǰIII. CPP &
ǫ%Ù$5"Į3"$Ǳ,ǰCPP &Ǜǭǯ$5%6 ƅ
ǥ°ŀÙ$5"0Źƹ6 5Ǳ 
Ɓ 3 %ǰQ`mSjK_mK&ƅǥ°ŀ'ǰuîéĈǰŐś%Ü5"
Źƹ6Ǳ	(ǰQ`mSjK_mK&ƅǥ°ŀ'ǰĕă"Ŋ&ŴǞ4ǰ
ĕăǯ$5"ƅǥ°ŀÙ$5"Į3"$ǱpīǰİǝÍÞƝ
ħ1Őś&Ô¯'ǰQ`mSjK_mK&ƅǥ°ŀ9Śç5"Źƹ6
Ǳ 
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ķā%ǰā&ŸžƽǬ% Ǒ* 
ǱƁ 1 %ǰQ`mSjK_mK
Ż¶ũ%#&2$þǩ9t	5&% ¤Ŀ5"!5ǱŤ%ǰ#&
2$uîQ`mSjK_mK%2 °ūĉ³5&""1ǰQ
`mSjK_mK9áĬ5"!ǰń&©Ş#$5&% ¤Ŀ
5"'ĥƃǨ%
 Ǚƫ$ƽǬ!5Ǳ 
Ɓ 2 %ǰ24W=;K9¼4Ǣáƶ¤Ŀ9Ƨ"!5ǱļŸž!'Q
`mSjK_mK&Õħ9B>mRÕħ" ǁǀǱ$3ǰB>mR
Õħ9ūÓÂ'ǰQ`mSjK_mK&ǡŭ°ŀpà!5"à6 
5/ǰǡŭ°ŀ%Ǟ Łǌ$¤Ŀ9Ƨ/%'MaoÕħ9ū¤Ŀ
Ćƫ!5Ǳ,ǰļŸž!ūǥ®łƉ'ǰIncreasing Block Rate
!5/ǰł'Ǧƫ""0%Ô¯5Ǳ&ƑŀǰƲǚƐřÝ%
5ÃŉĈ
&ÇǬŰũ5/ǰ69ƜĐ¤ĿĆƫ!7Ǳ 
ķā%ǰǧ°Ŧű$ǥ®Řǆ#&żõ$&9Į3%5"!5Ǳǥ®
Řǆ%'uîũŖ5	!ķǡĆƫ$ǥ®Řǆ"ǰǧ°Ŧű$ǥ®Řǆ
5"Ʊ86 518ǱũŖ95/%Ćƫ$ǥ®Řǆ9«Ś5"'ãį!
'$ǰǧ°Ŧű$ǥ®Řǆ!6(ǰuî%Ù$Ǆě9ú5"$ǥ®
Řǆ&«Ś¾Ɵ!5"Ɯ	365Ǳ&/ǰǧ°Ŧű$ǥ®ŘǆƖǥ®Ř
ǆ%µ/5­Â9Ũư5"'ǰǥ®Řǆ&«Ś9Ǖđ5/&Ǚ
ƫ$Ɓ 1 KPO\!7ǱŉſǠ!'ǰǧ°Ŧű$ǥ®Řǆ%0Ŕ
Ų ǰuî&ǥ®ǦƫǞħ
2)Q`mSjK_mK&ƅǥ°ŀ9¤Ŀ5Ǳ 
                                                   
18 	(ǰFilippini and Hunt (2011ǰ2012) 1 Mizutani and Nakamura 
(2015) 'ǰǧ°Ŧű$ǥ®Řǆ9ƜĐǥ®ǦƫǞħ% ¤Ŀ 
5Ǳ 
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° 2.1ÐHQ¯¡¤
®¬Dt /E,DT H¨
Faruqui and George (2005) /E,: &?5$@2"n, US; GqÍl´
b·; 2003t 7 2004t 12 
T: ¹
(crT) 
- VPP (-) , CPP (-) , TOU (-)  
Herter et al. (2007) T: &?5$@2"n, US; GqA7
@; 2003t 7 2004t 9 
T: :.-C(i 
- CPP (-)  
Faruqui and Sergici (2010) "<?&¯  15 DRjË¨!
 
T: *E7#¡¤ 
- VPP (-) , CPP (-) , TOU (-) 
Herter and Wayland (2010) /E,: &?5$@2"n, US; GqA7@, 
2004t 7 9 
T: OLS 
- 4E'Æq DR¦È[ (-)  
- DRj«¦È[ (+) 
- DRjW¦È[ (+)  
Kim and Shchervakova 
(2011) 
/:C1A+9C+<?.0D/<?.
0Dj¯_­| 
- DRjºÊ 
½¬: DRk( ¼ 
K: ^| 
u: DR6B(>;·µ 
Faruqui and Sergici (2011) /E, : 8@-=" , US; GqA7@ , 2008
tD2009t 
T: SUR, di[=/@, PRISM 
- =/@ 1: O4E'D%54E'DTHI*o 
(-) , THI o (+) ,O4E'D%54E'DTHI
oDPTR (+) ,O4E'D%54E'DTHI
oDTech (-)  
- =/@ 2: 1xÈYODTHI (-) 
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*THI; v!©a°( 
Joskow and Wolfram 
(2012) 
Q¯¡¤ DR6B(>;¶
! 
- DR 6B(>;<?.0: (i) 4E'ÈY½
~U, (ii) ÁX·P¾V, (iii) ÈYL£
pfÃY~U 
- DR 6B(>;ºÊ: (i) +:E0<E,E·ª
)+0, (ii) ÅM§±Ç\, (iii) ½¬ DR
k( ¼F¿, (iv) }{TÃFRs| 
Ida et. al. (2013) /E,: JÂD]In, ; GqA7@; 2012
t 7 9 
T: di[=/@ 
- ¦È²» (-) , ¦È²»D}{ (-) , CPP (-) 
- CPPD}{ (+) , CPPDseÈYNÄ (+) 
Faruqui et al. (2014) /E,: )3-&.0n, US; GqÍl´b
·; 2009t 6 8 
T: SUR, di[=/@, PRISM 
 =/@ 1; ÈY½4E'D%54E'
yÉ 
  =/@ 2; 1xÈY½ÄyÉ 
- =/@ 1: O4E'D%54E'DTHI o
(-) , THI o (+) ,O4E'D%54E'DTHI
oDPTR (+) ,O4E'D%54E'DTHI
oDTech (-) 
- =/@ 2: 1xÈYODTHI (-) 
Jessoe and Rapson. (2014) /E, : )3-&.0n , US; GqA7@ ; 
2011t 7 8 
T: ITT(OLS), TOT(2SLS),  
- O (-) , O+IHD (-) , (O+IHD)D(IHD!³c
) (-) ,  (O+IHD)D(DRjÀ ¢¸) (-) , (O
+IHD)DDRz(+) 
Ï wS¥`ÍhÈY½!gZ	)faÌ	Ím	)faÎ	Ï 
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P 2.2[RTLQ 
2?(5M[.&) Mean Std. Dev. Min Max 
E (1BV<	X,HSU[kWh) -0.878  0.761  -4.605  2.625  
P (X,(E[*/kWh) 3.146  0.115  2.996  3.258  
DRpeak (13B 16B  2?[0-5) 0.169  0.701  0.000  5.000  
DRpre (6B 12B  2?[0-5) 0.297  0.908  0.000  5.000  
DRpos (17B 23B  2?[0-5) 0.297  0.908  0.000  5.000  
Ninc (>=![1-12) 5.915  2.722  1.000  12.000  
Nhome (AV14N?[#) 1.295  0.959  0.000  4.000  
Nfam ("7#?[#)  3.190  1.200  1.000  7.000  
Nrefrig (+O:)D/?[/) 1.134  0.432  0.000  3.000  
Nair ( )D/?[/) 3.573  1.710  0.000  10.000  
Hage (K8?[8) 3.181  1.615  1.000  6.000  
Hsize (;9YJ![1-7) 4.302  1.055  1.000  7.000  
Htype ('6![W0'4\1Z	
$3\0) 0.770  0.421  0.000  1.000  
Hall (!X-![!X-\1Z	
$3\0) 0.312  0.463  0.000  1.000  
Otemp (FI[) 26.635  4.074  14.900  35.800  
Oweek (%@![%@\1Z	
$3\0) 0.339  0.473  0.000  1.000  
Osep (9C![9C\1Z	
$3\0) 0.475  0.499  0.000  1.000  
G[ ? 685,524 
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 2.3
 
  		

    
    DR
 
 Mean Std. Dev. Min Max   Mean Std. Dev. Min Max   Mean Std. Dev. Min Max 
E  0.581 0.596 0 7.4   0.585 0.669 0 7.9   0.537 0.536 0 7.52 
P 23.565 2.599 20 26   23.456 2.618 20 26   23.402 2.613 20 26 
DRpeak  0 0 0 0   0.064 0.245 0 1   0.442 1.105 0 5 
DRpre  0 0 0 0   0.12 0.325 0 1   0.774 1.371 0 5 
DRpos  0 0 0 0   0.12 0.325 0 1   0.774 1.371 0 5 
Ninc  6.018 2.792 1 11   5.964 2.588 2 12   5.852 2.744 1 12 
Nhome  1.22 0.961 0 4   1.259 1.033 0 4   1.337 0.923 0 4 
Nfam  3.202 1.255 1 6   3.277 1.151 1 7   3.148 1.199 1 6 
Nrefrig  1.11 0.414 0 3   1.17 0.516 0 3   1.129 0.397 0 3 
Nair 3.661 1.587 0 8   3.554 1.913 0 10   3.542 1.667 0 9 
Hage  3.147 1.647 1 6   3.232 1.737 1 6   3.17 1.546 1 6 
Hsize  4.404 1.015 2 7   4.348 1.075 2 7   4.239 1.059 1 7 
Htype  0.835 0.371 0 1   0.839 0.367 0 1   0.712 0.453 0 1 
Hall  0.321 0.467 0 1   0.393 0.488 0 1   0.273 0.445 0 1 
Otemp 26.491 4.29 14.9 35.8   26.491 4.29 14.9 35.8   26.491 4.29 14.9 35.8 
Osep  0.487 0.5 0 1   0.487 0.5 0 1   0.487 0.5 0 1 
                              
	 102024         104832         247104       
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 2.4!"#$%&!"#'$!"#() !"#$%&	  
   
DRpeak = 1 
 B  13:00  16:00 
DRpeak = 2 
 C	D TOU 13:00  16:00 
DRpeak = 3 
 C	D CPP40 13:00  16:00 
DRpeak = 4 
 C	D CPP60 13:00  16:00 
DRpeak = 5 
 C	D CPP80 13:00  16:00 
DRpeak = 0  
 !"#'$  
   
DRpre = 1 
 B  6:00  12:00 
DRpre = 2 
 C	D TOU 6:00  12:00 
DRpre = 3 
 C	D CPP40 6:00  12:00 
DRpre = 4 
 C	D CPP60 6:00  12:00 
DRpre = 5 
 C	D CPP80 6:00  12:00 
DRpre = 0  
 !"#()  
   
DRpos = 1 
 B  17:00  23:00 
DRpos = 2 
 C	D TOU 17:00  23:00 
DRpos = 3 
 C	D CPP40 17:00  23:00 
DRpos = 4 
 C	D CPP60 17:00  23:00 
DRpos = 5 
 C	D CPP80 17:00  23:00 
DRpos = 0 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k 2.5xTHi\ 
*$, @H=\*$, Dr=\*$, 
 .! 1 .! 2 .! 3 .! 4 .! 5 .! 6 .! 7 .! 8 
2WDU [ [ c c [ [ c c 
DR DU -% #). -% #). -% #). -% #). ln #  -0.079*** -0.080*** -0.077*** -0.081*** -0.064*** -0.064*** -0.059** -0.064** 
  (0.024) (0.024) (0.024) (0.025) (0.023) (0.024) (0.024) (0.025) $%&'()  -0.761***   -0.495***   -0.765***   -0.499***   
  (0.101)   (0.108)   (0.101)   (0.107)   $%&*'   0.000   -0.003   0.000   -0.002   
  (0.004)   (0.005)   (0.004)   (0.005)   $%&+,   0.014***   0.006   0.014***   0.006   
  (0.005)   (0.006)   (0.004)   (0.006)   $%&'() 	∗ 	/012   -0.006**   -0.005**   -0.006**   -0.005**   
  (0.002)   (0.002)   (0.002)   (0.002)   $%&'() 	∗ 	/3+4'   0.019***   0.018**   0.019***   0.018**   
  (0.007)   (0.007)   (0.007)   (0.007)   $%&'() 	∗ 	/5(4   -0.004   -0.007   -0.004   -0.007   
  (0.005)   (0.005)   (0.005)   (0.005)   $%&'() 	∗ /*'5*06  0.015   0.017   0.015   0.017   
  (0.013)   (0.013)   (0.013)   (0.013)   $%&'() 	∗ 	/(0*  0.002   0.003   0.002   0.003   
  (0.004)   (0.004)   (0.004)   (0.004)   $%&'() 	∗ ln 78'4&  0.208***   0.136***   0.209***   0.137***   
  (0.028)   (0.029)   (0.028)   (0.029)   %9&'()     -2.513***   -2.257***   -2.509***   -2.252*** 
    (0.674)   (0.676)   (0.674)   (0.676) %9&*'     0.002   0.002   0.001   0.001 
    (0.014)   (0.015)   (0.014)   (0.015) %9&+,     0.014   -0.007   0.014   -0.007 
    (0.016)   (0.018)   (0.016)   (0.018) 
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%9&'() 	∗ 	/012     -0.026**   -0.024**   -0.026**   -0.024** 
    (0.012)   (0.012)   (0.012)   (0.012) %9&'() 	∗ 	/3+4'     0.086***   0.085***   0.086***   0.085*** 
    (0.024)   (0.024)   (0.024)   (0.024) %9&'() 	∗ 	/5(4      0.013   0.008   0.013   0.008 
    (0.028)   (0.027)   (0.028)   (0.027) %9&'() 	∗ 	/*'5*06    0.034   0.031   0.034   0.030 
    (0.051)   (0.052)   (0.051)   (0.052) %9&'() 	∗ 	/(0*    -0.018   -0.015   -0.018   -0.014 
    (0.015)   (0.015)   (0.015)   (0.015) %9&'() 	∗ ln 78'4&    0.708***   0.656***   0.707***   0.655*** 
    (0.193)   (0.194)   (0.193)   (0.194) :7;&'()	    -2.043***   -1.670***   -2.052***   -1.681*** 
    (0.261)   (0.264)   (0.261)   (0.264) :7;&*'     0.020   0.026   0.020   0.026 
    (0.016)   (0.030)   (0.016)   (0.028) :7;&+,     0.042**   0.027   0.041**   0.027 
    (0.018)   (0.033)   (0.018)   (0.032) :7;&'() 	∗ 	/012     -0.019***   -0.018**   -0.019***   -0.018** 
    (0.007)   (0.007)   (0.007)   (0.007) :7;&'() 	∗ 	/3+4'     0.063***   0.059***   0.063***   0.059*** 
    (0.022)   (0.022)   (0.022)   (0.022) :7;&'() 	∗ 	/5(4      -0.020   -0.029**   -0.020   -0.029** 
    (0.014)   (0.015)   (0.015)   (0.015) :7;&'() 	∗ 	/*'5*06    0.030   0.035   0.030   0.035 
    (0.038)   (0.040)   (0.038)   (0.040) :7;&'() 	∗ 	/(0*    0.003   0.009   0.003   0.009 
    (0.011)   (0.011)   (0.011)   (0.011) :7;&'() 	∗ ln 78'4&    0.581***   0.495***   0.584***   0.498*** 
    (0.075)   (0.075)   (0.074)   (0.075) <##40&'()     1.112**   1.387**   1.124**   1.401** 
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    (0.556)   (0.556)   (0.556)   (0.556) <##40&*'     -0.018   -0.018   -0.018   -0.018 
    (0.017)   (0.030)   (0.017)   (0.029) <##40&+,     0.078***   0.056*   0.078***   0.056* 
    (0.020)   (0.034)   (0.020)   (0.033) <##40&'() 	∗ 	/012     -0.019**   -0.017*   -0.019**   -0.017* 
    (0.009)   (0.009)   (0.009)   (0.009) <##40&'() 	∗ 	/3+4'     0.047   0.044   0.047   0.044 
    (0.029)   (0.029)   (0.029)   (0.029) <##40&'() 	∗ 	/5(4      -0.010   -0.019   -0.009   -0.019 
    (0.019)   (0.019)   (0.019)   (0.019) <##40&'() 	∗ 	/*'5*06    0.067   0.073   0.067   0.072 
    (0.052)   (0.053)   (0.052)   (0.053) <##40&'() 	∗ 	/(0*    0.018   0.024   0.018   0.024 
    (0.015)   (0.015)   (0.015)   (0.015) <##40&'() 	∗ ln 78'4&    -0.377**   -0.435***   -0.380**   -0.439*** 
    (0.157)   (0.157)   (0.157)   (0.157) <##60&'()    -1.746**   -1.588**   -1.721**   -1.561** 
    (0.734)   (0.742)   (0.734)   (0.742) <##60&*'     0.018   0.017   0.018   0.017 
    (0.017)   (0.030)   (0.017)   (0.028) <##60&+,	    0.078***   0.057*   0.078***   0.057* 
    (0.019)   (0.033)   (0.019)   (0.032) <##60&'() 	∗ 	/012     -0.017*   -0.015   -0.017*   -0.015 
    (0.010)   (0.010)   (0.010)   (0.010) <##60&'() 	∗ 	/3+4'     0.048*   0.045*   0.048*   0.045* 
    (0.025)   (0.026)   (0.025)   (0.026) <##60&'() 	∗ 	/5(4      0.001   -0.009   0.001   -0.008 
    (0.020)   (0.020)   (0.020)   (0.020) <##60&'() 	∗ 	/*'5*06    0.027   0.032   0.027   0.032 
    (0.052)   (0.054)   (0.052)   (0.054) 
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<##60&'() 	∗ 	/(0*    0.012   0.018   0.012   0.018 
    (0.015)   (0.015)   (0.015)   (0.015) <##60&'() 	∗ ln 78'4&    0.464**   0.439**   0.456**   0.431** 
    (0.211)   (0.213)   (0.211)   (0.213) <##80&'()     -0.487   -0.163   -0.521   -0.203 
    (0.769)   (0.766)   (0.769)   (0.766) <##80&*'     -0.009   -0.009   -0.009   -0.010 
    (0.016)   (0.029)   (0.016)   (0.028) <##80&+,     0.034*   0.013   0.034*   0.013 
    (0.020)   (0.034)   (0.020)   (0.033) <##80&'() 	∗ 	/012     -0.016*   -0.014   -0.016*   -0.014 
    (0.009)   (0.009)   (0.009)   (0.009) <##80&'() 	∗ 	/3+4'     0.054**   0.050*   0.053**   0.050* 
    (0.027)   (0.027)   (0.027)   (0.027) <##80&'() 	∗ 	/5(4      -0.012   -0.021   -0.011   -0.021 
    (0.019)   (0.019)   (0.019)   (0.019) <##80&'() 	∗ 	/*'5*06    0.097**   0.102**   0.097**   0.102** 
    (0.048)   (0.049)   (0.048)   (0.049) <##80&'() 	∗ 	/(0*    0.001   0.007   0.001   0.007 
    (0.013)   (0.013)   (0.013)   (0.013) <##80&'() 	∗ ln 78'4&    0.074   0.002   0.084   0.013 
    (0.218)   (0.217)   (0.218)   (0.217) /012          0.012** 0.012** 0.010* 0.011* 
          (0.006) (0.006) (0.006) (0.006) /3+4'          0.039** 0.038** 0.043** 0.041** 
          (0.017) (0.017) (0.017) (0.017) /5(4           0.107*** 0.107*** 0.114*** 0.115*** 
          (0.013) (0.013) (0.013) (0.013) /*'5*06          0.112*** 0.112*** 0.108*** 0.109*** 
          (0.041) (0.041) (0.040) (0.040) /(0*          0.076*** 0.077*** 0.074*** 0.074*** 
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          (0.013) (0.013) (0.013) (0.013) A(6'          0.021** 0.021** 0.020** 0.020** 
          (0.010) (0.010) (0.010) (0.010) A,0B'          0.038** 0.038** 0.038** 0.038** 
          (0.019) (0.019) (0.019) (0.019) A8C&'          0.037 0.038 0.020 0.022 
          (0.049) (0.049) (0.049) (0.049) A(DD           0.325*** 0.325*** 0.329*** 0.330*** 
          (0.034) (0.034) (0.034) (0.034) ln 78'4&  0.355*** 0.356*** 0.396*** 0.393*** 0.361*** 0.362*** 0.404*** 0.401*** 
  (0.021) (0.021) (0.022) (0.022) (0.021) (0.021) (0.022) (0.022) 7E'')'1F  0.033*** 0.035***     0.033*** 0.035***     
  (0.006) (0.008)     (0.006) (0.008)     7,'&  -0.079*** -0.079*** -0.092*** -0.094*** -0.078*** -0.078*** -0.091*** -0.092*** 
  (0.006) (0.007) (0.007) (0.007) (0.006) (0.007) (0.007) (0.007) 
HUu  -1.702*** -1.704*** -1.829*** -1.802*** -2.995*** -3.000*** -3.123*** -3.102*** 
  (0.117) (0.118) (0.123) (0.125) (0.142) (0.143) (0.147) (0.148) 
24 Ys#). yes yes yes yes Yes Yes yes yes 
-(,U 685,524 685,524 453,139 453,139 685,524 685,524 453,139 453,139 
^H4U 0.138 0.139 0.168 0.169 0.262 0.262 0.281 0.281 
/MU 485 485 485 485 485 485 485 485 
JULO -582820 -582451 -376473 -376131 - - - - 
_wClustered robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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k 2.6x]avRQvXsAGjUD> DRgt=\q
DR"( ]a(	) RQ XsAGjU
  30.3 31.4 32.23 4.5 5 6.5 1 1.5 
Case 1 (include weekends)                 
gtln -5.018% -4.540% -3.793% -4.253% -4.540% -5.395% -4.540% -3.629% 
TOU -9.784% -8.874% -7.442% -8.325% -8.874% -10.499% -8.874% -7.126% 
CPP40 -14.311% -13.011% -10.953% -12.224% -13.011% -15.328% -13.011% -10.496% 
CPP60 -18.611% -16.960% -14.331% -15.958% -16.960% -19.896% -16.960% -13.744% 
CPP80 -22.695% -20.730% -17.580% -19.532% -20.730% -24.218% -20.730% -16.874% 
Case 2 (exclude weekends)                 
gtln -2.964% -2.645% -2.147% -2.401% -2.645% -3.372% -2.645% -1.764% 
TOU -5.839% -5.219% -4.249% -4.744% -5.219% -6.630% -5.219% -3.498% 
CPP40 -8.630% -7.726% -6.305% -7.031% -7.726% -9.779% -7.726% -5.201% 
CPP60 -11.338% -10.166% -8.317% -9.263% -10.166% -12.821% -10.166% -6.873% 
CPP80 -13.965% -12.542% -10.285% -11.442% -12.542% -15.761% -12.542% -8.517% 
_wD>
DU1E0DUv-(, 50%b6dmfw
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k 2.7 &+8 DRgt=\ 
DR "( ZK
..! NBe..! ZF..!
Case 1 (include weekends)       
gtln -2.290% -4.540% -6.245% 
TOU -4.528% -8.874% -12.099% 
CPP40 -6.715% -13.011% -17.588% 
CPP60 -8.851% -16.960% -22.735% 
CPP80 -10.939% -20.730% -27.560% 
Case 2 (exclude weekends)       
gtln -0.519% -2.645% -4.313% 
TOU -1.036% -5.219% -8.439% 
CPP40 -1.550% -7.726% -12.388% 
CPP60 -2.061% -10.166% -16.166% 
CPP80 -2.570% -12.542% -19.782% 
_w 
(1) ZK
..!xgt=\5p
DU-(, 35%bvgt=\S9

DU-(, 65%b63dw 
(2)ZF..!xgt=\5p
DU-(, 65%bvgt=\S9

DU-(, 35%b63dw 
(3) NBe..!x7DU-(, 50%b63dw 
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k 2.8x &+8 DRhgt=\ 
 DR Type
DRIV:P 7Yst;`or
C< 
DRh=\ 
ZK
..
!
NBe..
!
ZF..
!
Case 1 (include weekends)     
gtln 1.410% -0.880% -3.130% -4.835% 
TOU 2.840% -1.689% -6.034% -9.260% 
CPP40 4.289% -2.425% -8.721% -13.299% 
CPP60 5.760% -3.092% -11.200% -16.975% 
CPP80 7.251% -3.688% -13.479% -20.309% 
Case 2 (exclude weekends)     
gtln 0.302% -0.217% -2.342% -4.010% 
TOU 0.908% -0.128% -4.312% -7.532% 
CPP40 0.920% -0.630% -6.806% -11.468% 
CPP60 1.236% -0.825% -8.930% -14.930% 
CPP80 1.557% -1.013% -10.985% -18.225% 
_w 
(1) DRh=\vDRIVW	'.YsMt;`oD?rv'.YsM:Pt;`orD?r< 
(2) ZK
..!xgt=\5p
DU-(, 35%bvgt=\S9
DU-(, 65%b6
3dw 
(3)ZF..!xgt=\5p
DU-(, 65%bvgt=\S9
DU-(, 35%b6
3dw 
(4) NBe..!x7DU-(, 50%b63dw 
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3 ĤƪƇ&ƟȂµŏ'ǹ9¡ƸƎƗ(Ǌƣ'!")ȌŊƙƛ 2.2 Ɵ#ǎĻ9ȍ  
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Administration (EIA) 5 International Energy Agency (IEA) ȌȄµŽƇ&Ȃ
²Ūǚ(ĮÑ=Ċ(ǂŢ-ǲƾ&ǏȈ( 1 !$"Ʈ
"9$74
©9ǧ8ȌȄµŽƇ&Ȃ²Ūǚ'ǹ9©Ŏ)ǲƾ#94ȍ 
s( 2 Ŵ=ƮęȌŊƙ#)Ȍwú(ȄµŽƇ&Ȃ²Ūǚ(åÕ=Ʈę
Ȃ²ȃƾǹİ=ĩéȌŐǌïØoȄŐØT`mVjN_mN(ĤƪƇ&ƟȂ
µŏ=©Ŏ9$$4'ȌȄµŽƇ&Ȃ²Ūǚ(ļǸ=ǧĩƔ!"4©Ŏ
9ȍ 
 ©Ŏ(ƧŏȌt(ŴĻ7$& ȍƛ 1 'ȌŐǌïØT`mVjN_
mN')ȌĤƪƇ&ƟȂµŏ9$Ļ7$& ȍqĶȌƟȂƾǑ')Ĥ
ƪƇ&ƟȂµŏƏǋ1:& ȍ(Ƨŏ7ȌȄµŽƇ&Ȃ²Ūǚ(ĮÑ'
69ƟȂ=ǫĚ93')ȌŐǌïØAmOmS@]Ņµ#9$<
9ȍƛ 2 'ȌȄµŽƇ&Ȃ²Ūǚ)ȌļǸ=ǧ"Ü³ Ë'9$Ļ7
$& ȍ0Ȍ(Ü³ Ë)Gip^Ǹ (i.e. ImUkpiGip^ȌƟȂ
ƾǑGip^ȌŐǌïØT`mVjN_mNGip^) #÷&$4Əǋ1
:ȍ:)ȌŊƙ(©Ŏ'ƂTpPƓ7§'"(4(#8ȌÞ
(T`mVjN_mNêȉ#čƟȂƌǓ5ƭĘ£"§'ĐƂ#94(
#)&$¿Ó#&$Ʈ
7:9ȍƛ 3 'ȌŊƎƗ#ĩé1:ȄµŽ
Ƈ&Ȃ²Ūǚ(ĮÑ=ǧĤƪƇ&ƟȂµŏ)ȌŅëȂ=ƊBXĒ(Ȋë
Ȃ'Ǚł
$'694(#)&$Ļ7$& ȍ(Ƨŏ)ȌĤƪ
Ƈ&ȄµŽĒ(ĮÑwú(ƟȂ'î9ƌǓ5Ƹ¶(ƭĘ·'6 "ǫĚ1:
ÄƱĒȊ$=ƐÏ"9ȍ 
 Ŋƙ(ŔĚ)t(ǧ8#9ȍƛ 2 Ɵ#©Ŏ'Ƃ9TpP=Ƥ9ȍ
ƛ 3 Ɵ#)ȄµŽƇ&Ȃ²Ūǚ=Ʈęȃƾǹİ(ſǒƇưľ$ĩédTi'
!"ǎĻȌƛ 4 Ɵ#(ĩéƧŏ=Ƥ9ȍ"Ŋƙ(0$3=ƛ 5 Ɵ
#Ƹ	ȍ 
 
 
2. ¡ƸƎƗ 
                                                   
4 
*ȌIEA (2009) =Àŷȍ  
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2.1. ĤƪƇ&ƟȂµŏ'ǹ9êǈƎƗ 
ĤƪƇ&ƟȂµŏ=ŒǈǒĲ(à)ȌȄŐØT`mVjN_mN'ť
ƈ"9 (Ito et. al. 2015; Costa and Kahn 2013; Alloctt and Rogers 2012; 
Allcott 2011) ȍ
*ȌAlloctt and Rogers (2012) )ȌOpower êķȂ²
Ūǚ'ǹ9Ƒêȉ(TpP=Ƃ"ȌȄŐØT`mVjN_mN'69Ɵ
Ȃ(ǷŇƇ&µŏ=ĩéȍĉ7)ȄŐØT`mVjN_mN$"ȌI. 
(wú(û×Ƈ&Ȃ²ŪǚĕÚ$ȌII. ƟȂƌǓ(ī=Êļ'Ƹ "9ȍ©Ŏ
(ƧŏȌ:7(ȄŐØT`mVjN_mN)ĤƪƇ&ƟȂ'Ņµ#9$
Ļ7$& ȍ
0ȌHoude et.al. (2013))ȌȄŐØT`mVjN_mNß(ĤƪƇ&ƟȂ
µŏ=©Ŏ"9ȍĉ7) Google $¼²"ȌÈwú'ÈƲ(Ȃ²Ūǚǳ=\
@pVYRF19$'69ĤƪƇ&ƟȂµŏ'!"©Ŏ"9ȍ©Ŏ(
ƧŏȌwú'Ȃ²Ūǚǳ=\@pVYRF9$')ĤƪƇ&ƟȂµŏ9
$Əǋ1:ȍ
Ȃşœß#)ȌŠǪȃƾ'ǹ"Êŕ(ƎƗƸ<:"9 (Ferraro et.al. 
2011; Ferraro and Price 2013; Bernedo et.al. 2014) ȍ:7(ƎƗ)ȌMfpM
?ö?UgmP(ŠǪœ=Ģ "9 Cobb County Water System (CCWS) 
Ƹ ŠǪȃƾ'ǹ9Ƒêȉ(TpP=Ƃ"ȌȄŐØT`mVjN_m
N'69ƟŠ(ĤƪƇ&µŏ=ĩé4(#9ȍ:7(ƎƗ(y#Â8s
7:"9ȄŐØT`mVjN_mN)ȌI. ƟŠƌǓ(īȌII. ƟŠƾǑȌ
" III. ŠǪŪǚ'ǹ9wúǸŞǠ(TpP(ī#9ȍ©Ŏ(ƧŏȌŠ
ǪŪǚ'ǹ9wúǸŞǠĤƪƇ&ƟŠ'Ń4µŏƇ#9$Ļ7$&
 ȍ0Ȍ(ƟŠµŏ)ļǸƦ!'!:"ċ'ŭñ"4((Ȍ4 ü
Ǹ)Ĥƪ"9$Əǋ1:ȍ
Ŋ©Ŏ)Ȍ¡ƸƎƗ#ťƈ1:"ȄŐØT`mVjN_mN(ĤƪƇ&
ƟȂµŏ'³
"ȌŐǌïØT`mVjN_mN(ĤƪƇ&ƟȂµŏ'!"
4©Ŏ9ȍ¤Ƈ')ȌȄŐØT`mVjN_mN'!")ƟȂƾǑȌŐ
ǌïØT`mVjN_mN'!") TOUȌCPP (ƟȂµŏ'ťƈ9ȍ 
2.2. Ȃ²Ūǚ(ȄµŽĒ'ǹ9¡ƸƎƗ 
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:0#(¡ƸƎƗ')ȌȄµŽƇ&Ȃ²Ūǚ'ǹ9ĻƏ&éƫ)& ȍ
(ÐȈ'î" Filippini and Hunt (2011Ȍ2012) )ȌƏŽƇ\kmS@?dT
i=ĐƂȂ²Ūǚ(ȄµŽĒ(ĩéĶŤ=īő"9ȍĉ7)ȌƏŽƇ\k
mS@?dTi'9ȄµŽȇ=ȌȄµŽƇ&Ȃ²Ūǚ$ƿƘ""©Ŏ"
9ȍȄµŽƇ&Ȃ²Ūǚ=ǹ9ƎƗ#Ȍ(ğŤ=ƂƎƗ)ý!9 
(Filippini and Orea 2014; Filippini et al 2014 Filippini et al 2015) ȍŊƎƗ#
4 Filippini and Hunt (2011Ȍ2012) 'Č "ȌƏŽƇ\kmS@?dTi=Ƃ
Ȃ²ȃƾǹİ=ĩé9ȍ 
 
 
3. TpP 
3.1. áǀŗT`mVjN_mNêȉ'!" 
Ŋ©Ŏ#)Ȍ2012 ü 7 ń 23 Ĺ7 9 ń 28 Ĺ(Ǹ')>&ÖÙ5#Ƹ<:T
`mVjN_mNáǀŗƑêȉ(TpP=Ƃ9ȍŊêȉ)ȌN`pUǆ5T
`mVjN_mN(ï¢'69ƟȂ(ÄƱĒ=Œǈ93'ȌƦŬƁœƊz$
& "Ǩ3"9śwBXiEpoƑLNSbêǈ(q!#96ȍ  
Ŋêȉ(À³wúİ) 681 wú#8Ȍ(	 212 wú)CpiȂ·(wú#
9ȍÀ³îǖwú(y')Ȍ1 ĜĂ"'2wú(.'?ZpU(6	&ǾÉç
'2wú4Ì0:"9ȍÀ³wú)ś( 4 !(Gip^'gmQb'Ħ8©7
:9ȍGip^ A )ImUkpiGip^#8Ȍ(Gip^)T`mVjN_m
N=Ã&ȍGip^ B )ƟȂƾǑ=Ã9UhpUcmUGip^Ȍ"Gi
p^ CȌD )ŐǌïØT`mVjN_mN=Ã9UhpUcmUGip^#9
7ȍŊêȉ#)ȌŐǌïØT`mVjN_mN$"ȌTOU $ CPP ( 2 !'ťƈ
"9ȍTOU )ȌûĹ( 13 ļ7 16 ļ(Ǹ(Ȃ²ĳǴ'+20 ¦/kWh =³
9
4(#9ȍCPP40ȌCPP60ȌCPP80 )::+40/kWhȌ+60 ¦/kWhȌ+80 ¦
                                                   
5 )>&ÖÙ$)ǯÿȌáǺÿȌâƵƋ'09ÖÙ($#8ȌŊ©Ŏ
#)ƃǢøȌňŧõøȌƠƶø©ŎîǖÖÙ$& "9ȍ  
6 )>&ÖÙ(.'ȌŘũøȌǕƃøȌ¸}öøêȉîǖÖÙ$& "
9ȍǊ)N`pUIaeWS@êǈ'!"ȌƦŬƁœƊ=Àŷȍ  
7 Gip^ CȌD )«(Gip^'©7:"9ȌÊUhpUcmU=Ã"
93ȌŊƎƗ#)Êq(Gip^$"Ġ	$'9ȍ  
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/kWh =ȌTOU '< "Ȃ²ĳǴ'³
94(#8Ȍ¯Ĺ 17 ļ0#'(ê
ķŅŵ=ƌ71:9$'&9ȍ0ȌCPP40ȌCPP60ȌCPP80 (êķŌ)Ȍ
ƬĹ(ŃȊşŮ 30 Ā=Ǟ
9$Ė1:9ÛÉ#8ȌêķÒİ):: 5
ÒȌǄ 15 Òêķ1:9ȍ&ȌƟȂƾǑ) CPP êķ1:9Ĺ'Ƹ<:9ȍ  
 
3.2. Ƃ9Ýİ'!" 
T`mVjN_mN(ƟȂµŏ(ĤƪĒ=©Ŏ93ȌŊƎƗ)ȌT`mVj
N_mNêȉƥĊ(wú( 1 ĹĆ8Ȃ²Ūǚǳ(TpP'ťƈ9ȍ¤Ƈ
')Ȍ453 wú (" = 1, … ,453) ( 2012 ü 10 ń 1 Ĺ7 2012 ü 12 ń 16 Ĺ + = 1, … ,79  (ZXiTpP=¬Ƃ"©Ŏ9ȍ#ȌÈGip^(wúİ)Ȍ
Gip^ AȎ103 wúȌGip^ BȎ106 wúȌGip^ CoDȎ244 wú$& 
"9ȍ&ȌĹoƒĹ(Ȃ²ŪǚƸ¶)ûĹ(:$ƅ&9$Ʈ
7:93Ȍ
ŊƎƗ#)ĹoƒĹ(TpP=ħǼ"9ȍ0Ȍ¿TpP')ƲëƆȂǆ
=Ņ9wú(Ȃ²Ūǚ'ǹ9ĕÚ4Ì0:"9Ȍ	ǆ=Ĥ!
wú(Ȃ²Ƃǳ(y')ȌN`pUcpPp#ǁů#&Ȃ²Ūǚǳ89
3ȌƲëƆȂǆ=Ņ9wú4Ŋ©Ŏ7ħǼ"9ȍ 
 ƺ 3.1Ȍƺ 3.2 )ŊƎƗ#Ƃ9Ýİ(ǎĻ6+ǅǥƩǄ#9ȍ.) 1 Ĺ
Ć8(Ȃ²Ƃǳ#9ȍ/012)Ğč=ƺDSJhpÝİ#8Ȍ1 (200 r¦
ŉű) 7 12 (1500 r¦s) 0#(=$9ȍ/304)B?ImŅÅİ#8Ȍ56078)ā-þȅƖ=ƺDSJhpÝİ#8Ȍ1 (209:ŉű) 7 7 (2009:
s) (=$9ȍ0Ȍ/2;0<=, /6>?=81>, /8<=84)::Ȍwú'9 5 Ŝt(
İȌ6 Ŝ7 18 Ŝ(İȌ60 Ŝs(İ=ƺ"9ȍ@>8AB,>)ŃȊşŮ#
9ȍCDE3)B?ImǙł
'ǹ9QapÝİȌFGH3)B?Imĵǀǝ¢'
ǹ9QapÝİ#9ȍ0Ȍƺ 3.3 )Gip^«(ǅǥƩǄ#9Ȍ(ǅ
ǥƩǄ=ƿ9ǻ8ȌÀ³wú)ÈGip^'gmQb'Ħ8©7:"9$Ʈ

7:9ȍ 
                                                   
8 ŊƎƗ'9Ȃ²Ƃǳ$)ȌÈwú'Â87:N`pUcpPp'6 
"ǅǶ1:Ȃ²Ūǚǳ($#9ȍ(Ȃ²Ƃǳ)ȌǹƽȂ²Ņ9ǰȂ
ǆ=ǧ "Ƃ1:4(ǅǶ1:"8ȌwúƲëƆȂ"ƂȂ
²Ƃǳ)N`pUcpPp')ǅǶ1:"&ȍ  
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4. ©ŎĶŤ 
4.1. Ȃ²ȃƾǹİ(ſǒƇưľ 
ŊƎƗ#)Ȍwú( 1 ĹĆ8Ȃ²ȃƾǹİ=Ʈ
9ȍqƴ'Ȍwú(Ȃ²ȃ
ƾ)ĿĝȌŷĻȌǐſȌƨŰ$ BXiEpKp[N=Ã93'ƀ9
$Ʈ
7:ȌƦŬæ#)(Ȃ²ȃƾ= Household Production Theory =Ƃ"
éă·9$àȍHousehold Production Theory $)ȌŪǚƯµƂ=č
93(Ǘ=ƉĨøÛ#ǝ¢"Ūǚ9(#)&Ȍġ¢ƾƢ=øÛ#ǝ¢Ȍ
µƂ=č93(Ǘ)Ʋǟ#ƀƁ"Ūǚ9ÛÉ=©Ŏſǒ#8ȌaF
kƦŬæ'9ŪǚƯſǒ$œſǒ=ƩÉ4(#9$ǃ
99ȍ(\
jpblpF(4$#)ȌȂ²)ġ¢ƾƢȌBXiEpKp[N)ŪǚƯµƂ=
č93'ƀƁ1:9Ǘ#9$Ʈ
9ȍ "ȌȂ²ȃƾǹİ)ƾƢȃƾǹ
İ$"Ġ	$#9ȍ&<ȌȂ²ȃƾ.)Ȃ²ŐE$BXiEpKp
[NI(ǹİ$"ś(6	'ƺž1:9ȍ 
 . = . E, I  (1) 
 
4.2. ĩédTi 
ě)wúƀƁȌŪǚ9BXiEpKp[N=TpP$"ǁů9$
#&ȍ#ŊƎƗ#)Ȍ(BXiEpKp[N=wúôĒ5şŮ'6 
"Ǥ9$=Ʈ
9ȍ&<Ȍă(1)=t(6	'ŁĬ
9ȍ 
 .J = . E, I= . /012, /304, /2;0<=, /6>?=81>, /8<=84, 56078, @>8AB, K0  (2) 
#Ȍ.J)Ȃ²ȃƾ(ſǒȌ	/012)Ğč=ƺDSJhpÝİȌ/304)B?I
                                                   
9 Household Production Theory (Ǌƣ'!")ȌDeaton and Muellbauer 
(1980) 5 Filippini (1999) ȌFilippini (2011) =Àŷȍ  
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m  Ņ Å İ 10 Ȍ 56078 ) ā - þ ȅ Ɩ = ƺ  D S J h p Ý İ Ȍ   "/2;0<=, /6>?=81>, /8<=84)::Ȍwú'9 5 Ŝt(İȌ6 Ŝ7 18 Ŝ(
İȌ60 Ŝs(İ#9ȍ0Ȍ@>8AB) 1 Ĺ(ŃȊşŮ#9ȍŃĊ'ȌK0
)ƎƗƯǁů#&wú"(Ȃ²Ūǚ'î9Ǯã(ƅǜĒ=ƺ"9ȍ 
ƅǜĒK0=să'Ì3ėƫ=ſǂ93'Ȍ#)§Û(Ŀĝȃƾ='
Ʈ
"19ȍí8#9àwú)Ȍ	#&wú$Ş-"Ŀĝ$	B
XiEpKp[N=ƀƁȌŪǚ(3'§Û'à(Ȃ²=Ūǚ9$Ʈ
7:
9ȍ	Ǯã(Ǭ)Ȍwú(Ȃ²ȃƾ'á&ĈȆ=v
9Ȍwúİ5
Ğč#:=ſ9$)ȁȍ "Ȍ:7(ƾÓ=Ʈę9
3'4ă(2)'(ƅǜĒ=Ì39$ǲƾ#9ȍ 
:#)Ȍêǽ(ĩédTi(źé·'!"Ʈ
9ȍă(2)(Ȃ²ȃƾ.J)ſ
ǒ#93Ȍêǽ(wú(Ȃ²Ūǚǳ.3)să7{Ȁ9ÄƱĒ9ȍ
êǽ(Ȃ²ŪǚTpP.3ſǒ.J7{Ȁ9ƾÓ$"Ʈ
7:9(ȌI. 
ȄµŽƇ&Ȃ²Ūǚ.M$ȌII. ĭ~ȇN(åÕ#9ȍȄµŽƇ&Ȃ²Ūǚ$)Ȍ
ŅëȂ(ƊBXĒ5ƟȂ'î9ƌǓ(Śä'6 "ƀ9ȄµŽƇ&Ȃ²Ū
ǚ$#9ȍwú)ȌƦŬæĖé"96	&µŽƇ&Ȃ²Ūǚ=!4Ƹ
 "9$)ǻ7&ȍ "ȌȂ²=µŽƇ'Ūǚ"&wú)ŵėǓ
(	'ǩ°'Ūǚ"9ÄƱĒ9ȍ(3Ȍêǽ(TpP=Ƃ"Ȃ²
ȃƾǹİ=ĩé9$')Ȍ:7(ƾÓ=Ʈę9ďƾ9ȍ#Ŋ©Ŏ
#)Ȍă(2)(ÆǢ':7(ƾÓ=³
ĩédTi=Ʈ
9ȍ&<Ȍ 
 
.3 = .J + .M + N= . /012, /304, /2;0<=, /6>?=81>, /8<=84, 56078, @>8AB, K0+ .M + N (3) 
#9ȍ&Ȍ	ȄµŽƇ&Ȃ²Ūǚǳ)TpP7ƉĨǁů#&
3ȌŊƎƗ#)ƏŽƇ\kmS@?dTi=ĐƂ"Ȃ²ȃƾǹİ=ĩé9ȍ 
                                                   
10 Household Production Theory #)ȌB?Im)BXiEpKp[N=ƀƁ9
3(ǛŊNURF$"Ʈ
7:9ȍ(3ȌǛŊNURF=ǐı#9ǷŇ(
Żţ=Ʈ
9ÛÉ')Ȍ	ǛŊNURF)Ȃ²ȃƾǹİ'Ì0:&ȍ
&7ŊƎƗ#Ƃ"9TpP) 2 nńǸ(TpP#8ȌǛŊNURF=ǐ
ı9')º©&ŇǸ$)ǃ
&#;	ȍ "ȌŊƎƗ'9B?Im
ŅÅİ=Ȃ²ȃƾǹİ'Ì3ȍ  
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qƴ'ȌƏŽƇ\kmS@?dTi)ƀƁŨ¶(µŽĒ5ǚƂŃð·(ȄµŽ
Ē=ĩé93'¬Ƃ1:9$àȍ#)ȌƦŬzŃáǻƀƁ (Ń
ðǻ®ŭ#9) #9ƏŽƇƀƁ (ǚƂ) \kmS@?ǹİ=ĩéȌ(ƀƁ
(ǚƂ)\kmS@?ǹİ$ÈƦŬz(ƀƁǳ  (ǚƂ) $({Ȁ=µŽĒ  (ȄµŽ
Ē) $"ĩé"9ȍŊƎƗ'9Ȃ²ȃƾǹİ)ƾƢȃƾǹİ#8ȌB
XiEpKp[N=qéǳ(ƀƁ93'Ńðǻďƾ&Ȃ²ȃƾǳ=ƺ"
93ȌǚƂ\kmS@?ǹİ=ĐƂ9$#ĩé#6	11ȍ 
 s=4$'ȌŊƎƗ#)ś(ƏŽƇ\kmS@?dTi=ĩé9ȍ 
 ln .0>3 = R + ST/012,0 + S:56078,0 + SU/304,0 + SV/2;0<=,0+ SW/6>?=81>,0 + SV/8<=84,0 + SW ln @>8AB,0> + G0> + X0> (4) 
#Ȍ ln .0>3) 1 ĹĆ8(Ȃ²Ūǚǳ(ƲŶîİ#8Ȍ/012,0)Ğč=ƺ
DSJhpÝİȌ/304,0)B?ImŅÅİȌ56078,0)ā-þȅƖ=ƺDSJhp
ÝİȌ"/2;0<=,0, /6>?=81>,0, /8<=84,0)::Ȍwú'9 5 Ŝt(İȌ6
Ŝ7 18 Ŝ(İȌ60 Ŝs(İ#9ȍ0Ȍln @>8AB,>)ŃȊşŮ(ƲŶî
İ=ƺ"9ȍX0>)©ù/(0, Z[:)'Č	Ǎ÷ȇ#8ȌG0>)ȄµŽƇ&Ȃ²Ū
ǚ=ƺȌ/\(]0>, Z?:)(©ù'Č	$é9ȍ 
#ȌĩéĶŤ(­ơ'68Ȍă(4)#)ƎƗƯǁů#&wú(ƅǜĒK0ȄµŽȇG0>(y'Ì0:"9Ŵ'Ƅė9ďƾ9ȍ¡'4ǥ-ȌȂ
²Ūǚ'î9Ǯã(ƅǜĒwú(Ȃ²Ūǚ'v
9$"Ȍ§Û(Ŀĝȃ
ƾ $=đ¨"47ȍ4;>Ȍ	Ȃ²Ūǚ=ȄµŽƇ
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9ȍ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ƅ&9$Ʈ
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 "ȌŊ©Ŏ#)(6	&Ȃ²Ūǚ4ŲÕƇ'ȄµŽƇ&Ȃ²Ūǚ$"©Ŏ
912ȍ  
                                                   
11 ƾƢȃƾǹİ'9ȄµŽĒ'ǹ9ǔǒ) Kumbhakar and Lovell (2000) =
Àŷ($ȍ  
12 (ǁ=ImUkpi9ĶŤ$"ȌTrue Random Effect Model (TRE)  
5 True Fixed Effect Model (TFE) =ƂƏŽƇ\kmS@?dTi9Ȍ
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ŊƎƗ(ƈƇ)Ȍwú(ȄµŽƇ&Ȃ²Ūǚ(åÕ=ƮęȂ²ȃƾǹİ=
ĩéȌŐǌïØoȄŐØT`mVjN_mN(ĤƪƇ&ƟȂµŏ=©Ŏ9
$$4'ȌȄµŽƇ&Ȃ²Ūǚ(ļǸ=ǧĩƔ!"4©Ŏ9$# 
ȍ(3ȌŊƎƗ) Battese and Coelli (1995) #īő1:ğŤ=Ƃ9
$#ȌȄµŽȇG0>(ŢéƾÓ'!"©Ŏ9ȍ¤Ƈ')ȌȄµŽȇG0>=ś(
3 !(ZPpm$"éă·Ȍă(4)$Êļ'ĩé9$=ǉ19ȍƛ 1 'Ȍ
ȄµŽȇG0>(ļǸ=ǧĩƔ'ťƈdTi#9ȍ 
G0> = ^_ + ^J`aDbc> + d0> d0>~/\(0, Z?:) (5) 
#Ȍ`aDbc)UjmVÝİ(+ = 1, … ,79)=ƺ"9ȍ 
ƛ 2 'ȌļǸ(ĩƔ'³
"ȌT`mVjN_mNȄµŽȇG0>'v
9ǷŇ
Ƈ&ĈȆ'4ťƈdTi#9ȍ#)ȌȄµŽȇG0>=t(6	'éƫ
9ȍ
G0> = ^_ + ^f341ghab0 + ^ijkC0 + ^J`aDbc> + d0> d0>~/\(0, Z?:) (6) 
#Ȍghab)ƟȂƾǑ=Ãwú=ƺQapÝİ#8ȌkC) TOU 6
+ CPP =Ãwú=ƺQapÝİ#9ȍ0Ȍ`aDbc)UjmVÝİ#
9ȍ
ƛ 3 'ȌȄµŽȇG0>(ļǸ=ǧĩƔȌT`mVjN_mN=Ã$
'6 "%(6	'ƅ&9(=©Ŏ9dTi=Ʈ
9ȍ#)ȌȄµŽȇG0>=Ȍ G0> 	= ^_ + ^Tghab0 + ^:kC0 + ^U`aDbc> + V^ghab0 ∗ `aDbc>+ ^WkC0 ∗ `aDbc> + d0>
    							 dℎDaD					d0>~/\(0, Z?:) (7) 
$"éƫ9ȍ
ŃĊ'Ȍă(3)'9ȄµŽƇ&Ȃ²Ūǚǳ.M(š3Ķ'!"ǎĻ"
)Ŋƙƛ 4 Ɵ(ťǱ 13 =Àŷ($ȍ  
54 
	ȍ0Ȍč7:ZgcpP=¬Ƃ"ȄµŽȇ(ĩéG0>=Ǆƞ9ȍś'Ȍ
(ĩé=Ƃ"Ȃ²Ūǚ(ȄµŽĒ=ƺóĀ=ś(6	'Ǆƞ9ȍ
n0> = 1 − .0>p.0>3 = 1 − exp(−G0>) 	 (8) 
#Ȍ.0>p)\kmS@?ǹİs(Ȃ²ȃƾǳ#8Ȍ:)ă(4)'9 (	R +STtbuv9D0 + S:56078,0 + SU/304,0 + SV/2;0<=,0 + SW/6>?=81>,0 + SV/8<=84,0 + SW ln @>8AB,0>	) 
($#9ȍ.0>3)êǽ(Ȃ²Ūǚǳ#8ȌȄµŽĒn	0>) 0 (Ń4µŽƇ&Hp
N) 7 1 (Ń4ȄµŽ&HpN) (=$9ȍ(ȄµŽĒn'Ȍêǽ(Ȃ²Ūǚ
ǳ.3=|9$#ȌȄµŽƇ&Ȃ²Ūǚǳ.Mš09ȍ 
5. ĩéƧŏ
5.1. ȃƾǹİ(ĩé
 ƺ 3.4 )ĩéƧŏ=ƺ"9ȍModel I )ă(4)$ă(5)=ƂĩéƧŏ#
9ȍModel II )ă(4)$ă(6)(ĩéƧŏ#9ȍModel III )ă(4)$ă(7)(ĩéƧ
ŏ#9ȍ)3'ȌƏŽƇ\kmS@?dTi'9ȄµŽĒG0>(ǲƾĒ=
ƺĥŖ#9w'!"ƿ"ȍw)Z?:/Z[:#8Ȍ:)ƎƗƯǁůuÄƱ
&G0>$X0>(ŞŽ=ƺ4(#9ȍ( 1 =Ǟ
9ÛÉ)ȌǁůuÄƱ&
ƾÓ'¾39ȄµŽĒ(±ÉŞǠƇá$=ėÍ"93Ȍ(ÛÉ
')ȄµŽĒ$Ǎ÷ȇ=¹«"©Ŏ-#9$Ʈ
7:"9ȍÈdTi
(ĩéƧŏ)ȌModel I # 0.910ȌModel II # 0.927Ȍ" Model III # 0.934
$& "8Ȍ£"(dTi'"(./ 1 $& "9ȍČ "ȌȄ
µŽĒȂ²Ūǚ'v
9ĈȆ)Ǎ÷ȇ(ĈȆ$ÊƜ#913ȍ
 ś'Ȍ\kmS@?ȇ(ĩéƧŏ'!"ƿ"ȍƺ 3.4 (ZpU I )\km
S@?ȇ(ĩéƧŏ#9ȍ%(Ýİ4ƦŬæƇ'Ė1:ƚÇ=ĤȌƩǄƇ
'Ņė&Ƨŏ$& "9ȍ0Ȍİ(á1'!"4èéƇ&Ƨŏč7:
13 &7ȌÈdTi'9 OLS ĩé7č7:9Ţéİ=ƿ9$Ȍǁů
uÄƱ&Ȃ²Ūǚ'v
9ĈȆ)á$ĩů1:9ȍ "ȌǁůuÄƱ
&ƾÓ=ȌǍ÷ȇ$ȄµŽȇ'©"©Ŏ9$)ǲƾ#;	ȍ
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"9ȍĞč'!")Ȍ%(dTi'"4DSJhp 1 !s9$'Ȍ
Ȃ²Ūǚơ 2%Ü³9$Əǋ1:ȍ(Ƨŏ7ȌȂ²ȃƾ)Ğč'î
"Ȅą²Ƈ#9$ĩů1:9ȍ0ȌB?ImŅÅİàwú.%Ȍ
Ȃ²ŪǚÜ³9$Ļ7$& ȍB?ImŅÅİ 1 ÅÜ
9$
'ȌModel I #)ơ 9.1%ȌModel II #)ơ 9%ȌModel III #)ơ 8.9%(Ȃ²Ū
ǚǳ(sĺƿǣ0:9ȍā-þȅƖ(Üá'69Ȃ²Ūǚ(Ü³ǳ)ȌModel I
#ơ 4.5%ȌModel II $ Model III #ơ 4.2%$& "9ȍwúİ(ĈȆ'!
")Ȍ5 Ŝt(İ 1 Ü
9$'ȌȂ²Ūǚ Model I #)ơ 9.5%Ȍ
Model II $ Model III #)ơ 9.6%Ü³Ȍ6 Ŝ7 18 Ŝ(İ 1 Ü
9$Ȍ
Model I #)ơ 11.1%ȌModel II $ Model III #)ơ 11.4%(Ȃ²Ūǚ(Ü³
ů1:9ȍ0Ȍ60 Ŝs(İ 1 Ü
9$'Ȍ Model I #)ơ 11.4%Ȍ
Model II#)ơ 12%ȌModel III #)ơ 12.1%Ȃ²ŪǚÜ³9$ĩů1:9ȍ
0(Ƨŏ7Ȍwúİ(Ü³(y#4ȌȊȋƯ(Ü³Ȃ²Ūǚ'Ń4ĈȆ
=v
9$Əǋ#9ȍŃȊşŮ)ƲŶİ$& "93Ȍİ)ą²
Ē=ƺ"9ȍ&<ȌşŮ 1%sĺ9$ Model I #)ơ 0.68%ȌModel 
II #)ơ 0.78%ȌModel III #)ơ 0.87%Ȃ²Ūǚŭñ9$©9ȍŃȊ
şŮȊ&9'!:"Ȃ²Ūǚŭñ"9()ȌƂTpPƓ7
§'"(TpP#9$á$Ʈ
7:9ȍ 
  
5.2. ȄµŽĒ(ĩé 
 ƺ 3.4 (ZpU II )ȄµŽȇG(ĩéƧŏ#9ȍȄµŽȇG(ļǸ=ǧÝ
·  (i.e. `aDbcȇ(İ) =ƿ9$Ȍ%(dTi'"4ļǸƦǩ9'!:
"Ȃ²ŪǚȄµŽƇ'&9 Ë	
9ȍś'ȌT`mVjN_mN(ƟȂ
µŏ(ĤƪĒ'!"ƿ"ȍModel II (ĩéƧŏ=ƿ9$ȌŐǌïØT`
mVjN_mN)ȌȄµŽƇ&Ȃ²Ūǚ=ĤƪƇ'ĮÑ19$Ļ7$&
 ȍqĶȌƟȂƾǑ (ȄŐØT`mVjN_mN) )ĤƪƇ&ĮÑ'Ņė#&
$©9ȍ&7ȌModel III #)Ȍ%7(T`mVjN_mN4
Ņė#&$'Ƅė9ďƾ9ȍȌŸŒé#ªĴ:*ȌModel III
'"4ŐǌïØT`mVjN_mN)Ȍ10%Ņė#ȄµŽƇ&Ȃ²Ūǚ=
ĤƪƇ'ĮÑ19$Əǋ1:9ȍ 
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$;#Ȍwú(Ȃ²Ūǚ)ļǸ=ǧ"ȄµŽƇ'&9 Ë Ȍ(
á1T`mVjN_mN'6 "%(6	'ƅ&9(=©Ŏ9$)Ƴ
Íū$Ʈ
7:9ȍModel III '9İ Warn*Trend $ DR*Trend )Ȍ
	µŏ=ĩé94(#9ȍ(Ƨŏ7ȌȄµŽȇ(ļǸ=ǧĔ· 
Ë(á1')ȌGip^Ǹ#÷&$©9ȍŸŒé#ƿ9$Ȍ
ŐǌïØT`mVjN_mN) 10%#Ņė# Ŵ')Ƅė9ďƾ9ȍ
Ô 3.1 )ȌdTi II (Ƨŏ=Ƃ"ļǸ=ǧȄµŽĒn(Ý·=Gip^«'
ÔƐ4(#9ȍ(Ô74Ȍwú(Ȃ²Ūǚ)ļǸ=ǧ"ȄµŽƇ'&
8Ȍ(á1)ŐǌïØT`mVjN_mN=ÃGip^$Ȍ	#&
Gip^$(Ǹ#÷&$
9ȍ 
ƺ 3.5 ) 10 ń 1 Ĺ7 12 ń 16 Ĺ0#(Ȃ²Ūǚ(ȄµŽĒn'ǹ9ǅǥƩ
Ǆ#9ȍ(ƺ=ƿ9$Ȍwú(ŲÕƇ&ȄµŽĒn(û×)ơ 19%7ơ
21%$& "9ȍ#Ȍ¯Ɵ#4ǥ-Ȍ(ȄµŽĒn')(Ȃ²Ū
ǚ'î9ƅǜĒ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9ȍ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wú(ƅǜĒ'694(&(=Ļ7'9$)ƳÍ(
9ǏȈ#9Ȍ:)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5.3. ȄµŽĒĮÑ(ƾÓȎƟȂƸ¶$ƊBXëȂ(ĈȆ 
 :0#(©Ŏ7ȌT`mVjN_mN)Ȍwú(ȄµŽƇ&Ȃ²Ūǚ=Ĥƪ
Ƈ'ĮÑ9 Ë9$Əǋ1:ȍ#)Ȍ	ĤƪƇ&ȄµŽĒ
(ĮÑŅëȂ(ƊBXĒĮÑ'694(&(ȌƟȂƌǓ(ƭčoƟȂƸ¶(
ƭĘćĚ'694(&(Ȍ:$4:7(xĶ'694(&(=Ļ7'
9ȍ 
 ƺ 3.6 )T`mVjN_mNêȉĊ(wú(ëȂǙł
Ƹ¶'!"©Ŏ
Ƨŏ#9ȍƺ 3.6 '9 Model I )T`mVjN_mNB?Im(Ǚ
                                                   
14 ¡'4ǥ-ȌGreene (2005a, 2005b) )Ȍ	wú(ƅǜĒ=ImUk
pi"ȄµŽĒ=Ǆƞ9ĶŤ$" TRE dTi$ TFE dTi=īő"
9ȍȌ:7(ĶŤ') 2 !(ŚŴ9ȍƛ 1 'ȌļǸ'uÝ$&9wú
(ƅǜĒ=ImUkpi9$ȌļǸ'uÝ&ȄµŽĒĩéuÄƱ$&9ȍƛ 2
'Ȍ:7(dTi(òĀǹİ)Ƽǿ#93ȌŃǭ·ǄƞÁŋ&ÛÉ
9ȍŊƎƗ#4òĀǹİ(Ńǭ·ǄƞÁŋ& 3ȌTRE dTi$ TFE d
Ti(Ƨŏ=ǡ& ȍ  
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" Model III ) LED ŷĻ(Ǚł
Ƹ¶=©Ŏ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Ƹ¶
ȄµŽĒ(ĮÑ'%(ƕĀǘż"9(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 "Ȍĩé(ǽ')Ȍă(4)(ÆǢ(\kmS@?ȇ'B?Im
(ĵǀǝ¢(Ņŵ=ƺyGH0QapȌȄµŽȇ'B?Im(Ǚł
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4$#ȄµŽƇ&Ȃ²Ūǚ
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6. <8' 
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ŐØT`mVjN_mN(ȄµŽƇ&Ȃ²Ūǚ(ĮÑ=ǧ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ŏ=©Ŏ9$$4'ȌȄµŽƇ&Ȃ²Ūǚ(ļǸ=ǧ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Ļ7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ƺ 3.1ȎƂ9Ýİ(ǎĻ 
Ýİ ǎĻ(½).  1 ĹĆ8Ȃ²Ūǚǳ/012  Ğč(DSJhpÝİȎ1-12)/304  B?ImŅÅİ(Å)56078  ā-þȅƖ(DSJhpÝİȎ1-7)/2;0<=  wú¥( 6 Ŝt(İ()/6>?=81>  wú¥( 12 Ŝs 18 Ŝt(İ()/8<=84  wú¥( 60 Ŝs(İ()@>8AB   Ĺ(ŃȊşŮ(	)CDE3  B?ImǙł
Qap(1ȎǙł
Ȍ0Ȏ:ß)FGH3  B?Imĵǀǝ¢Qap(1Ȏĵǀǝ¢Ȍ0Ȏ:ß)
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ƺ 3.2ȎǅǥƩǄ 
Variable Mean Std. Dev. Min Max 
          .  10.554  5.911  1.010  142.700  /012  5.863  2.686  1.000  12.000  /304  3.455  1.700  0.000  10.000  56078  4.194  1.084  1.000  7.000  /2;0<=  0.245  0.587  0.000  4.000  /6>?=81>  0.589  0.903  0.000  3.000  /8<=84  0.678  0.911  0.000  3.000  @>8AB  17.832  5.674  7.900  28.500  CDE3  0.080  0.271  0.000  1.000  FGH3  0.025  0.158  0.000  1.000  
          
obs. 16642       
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 3.3	
 
  Group A   Group B   Group CD 
Variable Mean Std. Dev. Min Max   Mean Std. Dev. Min Max   Mean Std. Dev. Min Max 
               !  11.784  7.788  1.500  142.700    10.965  6.109  1.200  49.000    9.907  4.761  1.010  52.750  "#$%  6.183  2.750  2.000  11.000    6.212  2.568  2.000  12.000    5.605  2.675  1.000  12.000  "&#'  3.690  1.562  0.000  8.000    3.500  1.917  0.000  10.000    3.345  1.657  0.000  8.000  ()#*+  4.352  1.050  2.000  7.000    4.288  1.125  2.000  7.000    4.096  1.072  1.000  7.000  "%,#-.  0.282  0.586  0.000  2.000    0.212  0.477  0.000  2.000    0.243  0.622  0.000  4.000  ")/0.+$/  0.549  0.819  0.000  3.000    0.621  0.981  0.000  3.000    0.593  0.904  0.000  3.000  "+-.+'  0.521  0.837  0.000  3.000    0.773  0.950  0.000  3.000    0.706  0.917  0.000  3.000  1/+23  17.832  5.675  7.900  28.500    17.832  5.675  7.900  28.500    17.832  5.674  7.900  28.500  456&  0.028  0.165  0.000  1.000    0.106  0.308  0.000  1.000    0.090  0.287  0.000  1.000  789&  0.000  0.000  0.000  0.000    0.030  0.171  0.000  1.000    0.034  0.181  0.000  1.000  
                              
Obs. 3763         3498         9381       
63 
ǃ 3.4ȔUboWlNaoN(58Ȇ¸ƀƊ'電力消費の持続的なĻÔ¸ś
 Model I Model II Model III 
   
Part I   !"#$ 0.021*** 0.021*** 0.021*** 
 (0.008) (0.008) (0.008) !%"& 0.087*** 0.086*** 0.085*** 
 (0.015) (0.014) (0.014) '(")* 0.044*** 0.041** 0.041** 
 (0.017) (0.017) (0.017) !$+",- 0.090*** 0.092*** 0.092*** 
 (0.030) (0.030) (0.030) !(./-*#. 0.105*** 0.108*** 0.108*** 
 (0.021) (0.021) (0.021) !*,-*& 0.108*** 0.113*** 0.114*** 
 (0.028) (0.027) (0.028) 01 23*45 -0.068*** -0.078** -0.087***
 (0.026) (0.031) (0.033)
Constant 1.404*** 1.444*** 1.493***
 (0.128) (0.140) (0.152)
Part II   
Trend 0.019*** 0.018*** 0.015*** 
 (0.002) (0.003) (0.003) 
Warn  -0.092 -0.408
  (0.113) (0.362)
DR  -0.176* -0.469
  (0.099) (0.321)
Trend*Warn   0.008
   (0.007)
Trend*DR   0.007
   (0.005)
Constant -0.535*** -0.401** -0.354**
 (0.129) (0.202) (0.176)
Other Parameters   6/ 0.296*** 0.300*** 0.306*** 
 (0.048) (0.051) (0.057) 
64 
67 0.328*** 0.323*** 0.328*** 
 (0.019) (0.019) (0.017) 8 0.910*** 0.927*** 0.934*** 
 (0.064) (0.065) (0.068) 
   
Obs. 16309 16309 16309 
Log-Likelihood -7024.925 -6970.106 -6956.872
    ŮȓClustered robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 








ǃ 3.5ȔȆ¸ƀĜ)ǎǭƭǍ 
 Mean Std. Dev. Min Max 
Model I 0.207 0.102 0.053 0.610 
Model II 0.208 0.102 0.053 0.617 
Model III 0.191 0.100 0.049 0.611 
    ŮȓǍƟ(ƅKo_kľ* 16309$	7Ȓŕǻ* 2011Ć 10Œ 1ń
6 12Œ 16ń$	8ȓ 
65 
ǃ 3.6ȔUboWlNaoNðȐē)Ǣ
Ő)ǁ¹(Ǽ8ĳïƫś 
 Model I Model II Model III 
   !"#$ -0.006 0.001 0.003 
 (0.007) (0.006) (0.008) !%"& 0.029** 0.003 -0.006
 (0.012) (0.005) (0.013)'(")* -0.005 0.000 0.013
 (0.016) (0.012) (0.025)!$+",- -0.030** -0.002 -0.009
 (0.012) (0.022) (0.030)!(./-*#. -0.004 0.013 0.054**
 (0.016) (0.015) (0.027)!*,-*& 0.031 -0.002 0.071**
 (0.022) (0.017) (0.032)
Warn 0.078** 0.034 -0.073
 (0.038) (0.041) (0.057)
DR 0.066** -0.008 -0.030
 (0.026) (0.026) (0.052)
Constant -0.028 0.020 0.046
 (0.068) (0.063) (0.108)
   
Obs. 16309 16309 16309
R-Squared 0.084 0.011 0.038
Log-Likelihood -1023.758 2540.440 -5513.020
ŮȓClustered robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
66 
ǃ 3.7ȔǢ
Ő)ǁ¹<ƵĢȆ¸ƀƊ'電力消費の持続的なĻÔ¸ś
 Model I Model II Model III Model IV 
    
Part I    !"#$ 0.021*** 0.028* 0.022** 0.023 
 (0.008) (0.017) (0.010) (0.017) !%"& 0.085*** 0.097*** 0.088*** 0.077*** 
 (0.014) (0.035) (0.019) (0.023) '(")* 0.042** 0.066 0.028 0.032 
 (0.017) (0.041) (0.021) (0.034) 01 2.*45 -0.077** -0.092 -0.023 -0.167***
 (0.031) (0.064) (0.030) (0.048)!$+",- 0.090*** -0.038 0.159*** -0.073
 (0.030) (0.066) (0.035) (0.077)!(./-*#. 0.108*** 0.137*** 0.128*** 0.058
 (0.021) (0.045) (0.026) (0.047)!*,-*& 0.110*** 0.185*** 0.087*** 0.139*
 (0.027) (0.063) (0.034) (0.074)9:;% 0.099  0.114 0.162
 (0.124)  (0.149) (0.104)
Constant 1.439*** 1.211*** 1.293*** 1.955***
 (0.141) (0.200) (0.161) (0.288)
Part II    
Trend 0.018*** 0.025*** 0.018*** 0.009*** 
 (0.003) (0.009) (0.003) (0.002) 
Warn -0.107   
 (0.113)   
DR -0.189*   
 (0.099)   <=>% 0.102 0.414 0.159 -0.040
 (0.121) (0.416) (0.116) (0.161)
Constant -0.389** -1.059 -0.486** -0.193***
 (0.195) (0.880) (0.198) (0.046)
Other Parameters    6/ 0.297*** 0.577*** 0.269*** 0.024 
 (0.052) (0.184) (0.050) (0.061) 
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67  0.323*** 0.249*** 0.304*** 0.371*** 
  (0.019) (0.035) (0.023) (0.024) 8  0.919*** 2.320*** 0.887*** 0.064 
  (0.066) (0.201) (0.066) (0.067) 
          
Obs. 16309 3641 9262 3406 
Log-Likelihood -6947.775 -1609.157 -3402.046 -1460.579 
ŮȓClustered robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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µŜ)uŅ(58ȄµŲǣǷ)ä»< I.¸ƀƊ'ȄµŲǣǷ)ä»%ȒII.Ȇ¸
ƀĜ)ä»(«#«Ś8%*ȒŜǔ÷ßUboWlNaoN)5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Ȅļƞ<Ƶ)8u$Ƕǆ$	8ȓ'6ȒyĄl`k)ȄµȅǆǼľ(Ǽ
8¢ǁƑƙ$*ȒȆ¸ƀĜƵĢ9#
'
ȓ 
 ŗƚ$*ȒUboWlNaoNçǈŢðȐ)UrP<ƅ
#ȄµŲǣǁ¹)Ȇ
¸ƀĜ<ƵĢ 1 ňǻď7)ȄµȅǆǼľ<ĳï8%%3(ȒȆ¸ƀƊ'
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ȄµŲǣ(«´8%<Ǒ08ȓ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#3Ƶõ8ȓ'Ȓ²ƚ$3į
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7ȒyĄ)ȄµŲǣǁ¹(Ǽ8Ȇ¸ƀĜ<ĳï8Ȁ(*ȒƑƙƶ
ǊŶwÈƹ')ƈǥĜ(ƇĠ8Ęǆ	8ȓŗƚ$* Greene (2005aȒ
2005b)$Ĵŝ9 True Random Effect Model <ƅ
#ȒǊŶwÈƹ
'ƈǥĜ<ƵĢ8ȓ/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#3ȄµŜ%Îš(«Ś8ȓ 
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2. ¢ǁƑƙ 
2.1. UboWlNaoN(Ǽ8¢ǁƑƙ 
 ȄµȅǆǼľ(Ǽ8Ƒƙ*ľæǁ;9#
8ȓ){$3UboWlNa
oN(Ǽ8Ƒƙ*ȒȄµȅǆǼľ<Ƶ)8u$3Ƕǆ$	81ȓ$ŗƠ$*Ȓ
UboWlNaoN(Ǽ8ðǐ«Ś<{ė(¢ǁƑƙ<ƨ8ȓUboWl
NaoN(Ǽ8¢ǁƑƙ(*ť)5'ŽĖǇ698ȓƜ 1 (ȒyĄ)ƕ
l`k)UrP<ƅ
ƑƙæȒş(ö8UboWlNaoN("
#
«ŚƑƙ*ù'
Ÿ$	8ȓē*şl`k)Ƒƙ)ƿƘĘǆ%9#

8ȓ 
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ƈ'8%ƒǓ9#
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!ȒǸǹƊ@oOoT?^<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)("
#)ƑƙƋ=(ǁ;9#
8ȓ)+ȒHeter et al. (2007) 4
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8ȓ/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2-2. Ȇ¸ƀĜ<ƵĢȄµȅǆǼľ(Ǽ8¢ǁƑƙ 
yĄ)Ȇ¸ƀƊ'ȄµŲǣ)ìÛ<ƵĢƑƙ*ù'
ȒǃƊ'¢ǁƑ
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3. «Śłŭ 
3.1. ȄµȅǆǼľ)ƂǚƊƸŊ 
ŗƚ$*ȒyĄ) 1 ňǻď7ȄµȅǆǼľ<Ƶ)8ȓsƻ(ȒyĄ)Ȅµȅ
ǆ*ŋĦȒŻņȒǘƂȒƬŷ%
!BYkErKr[N<Ç82(ƃ8
%Ƶ)69Ȓƪųí$*)Ȅµȅǆ< Household Production Theory <ƅ
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ïč»8%æ
ȓHousehold Production Theory %*ȒŲǣƶ¸ƅ<ĕ
82)Ǡ<ƍĲĂã$Ǧ£#Ųǣ8)$*'ȒĬ£ǆƥ<Ăã$Ǧ£Ȓ
¸ƅ<ĕ82)Ǡ*ƺǨ$ƃƄ#Ųǣ8ãÍ<«ŚƂǚ$	7ȒcF
mƪųí(8ŲǣƶƂǚ%şƂǚ<ƭÍ3)$	8%ǌ)82ȓ)]
                                                   
2 Household Production Theory )ǒƧ("
#*ȒDeaton and Muellbauer 
(1980) 4 Filippini (1999) ȒFilippini (2011) <ÄŻȓ  
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lrdnrF)3%$*ȒȄµ*Ĭ£ǆƥȒBYkErKr[N*Ųǣƶ¸ƅ<
ĕ82(ƃƄ98Ǡ$	8%Ƶ)8ȓ!#ȒȄµȅǆǼľ*ǆƥȅǆǼ
ľ%#Ī%$8ȓ'; ȒȄµȅǆB*ȄµŜ>%BYkErKr
[NC)Ǽľ%#ť)5(ǃƁ98ȓ 
 B = B >, C  (1) 
 
3.2. ĳïfUk 
Ĥ*yĄƃƄȒŲǣ8BYkErKr[N<UrP%#ǊŶ8%
$'
ȓ$ŗƑƙ$*Ȓ)BYkErKr[N<yĄýĜ4ũŵ(5!
#Ǭ8%<Ƶ)8ȓ'; Ȓč(1)<v)5(ŏĵ)8ȓ 
B3 = B >, C 		= B ?,GHI1, !"#$, !+J4*, !%"&, !&*K&"L, '(")*, '.M5*, '%L*, '%,,, 2.*45, N"  (2) 
$ȒB3* 1 ňǻď7)Ȅµȅǆ)ƂǚȒ?*ȄµŜȒGHI1*ƠȄǆǙ
QcrȒNP#$*ħĕ<ǃDTJjräľȒ#!QJ4**ŇǻÛîƶľ<ǃ#

8ȓ/Ȓ!%"&*B>IoœÉľ3Ȓ!&*K&"L*©ǀĊœÉľ$	8ȓ'(")**ċ
-ćȇƘ<ǃDTJjräľȒ'%L*, '.M5*, '%,,*99ơĆľȒüP@_Q
crȒCrkȄ»Qcr<ǃ#
8ȓ/Ȓ2.*45*őȑũŵ$	8ȓőē(ȒN"*ƑƙƶǊŶ$'
yĄR)ȄµŲǣ(ö8ǳé)ƈǥĜ<ǃ#
8ȓ 
ƈǥĜN"<uč(Ð2ĠƳ<Ƃǋ82(Ȓ$*¨ã)ŋĦȅǆ<(
Ƶ)#08ȓô7$	8æ
yĄ*Ȓ$'
yĄ%Ũ-#ŋĦ%
B
YkErKr[N<ƃƄȒŲǣ)2(¨ã(æ)Ȅµ<Ųǣ8%Ƶ)69
8ȓǳé)Ǳ
*yĄ)Ȅµȅǆ(ç'ĐȈ<x)8ȒyĄľ4ħ
ĕ$9<Ƃ8%*ȃ
ȓ!#Ȓ96)ǆÖ<ƵĢ82
                                                   
3 Household Production Theory $*ȒB>Io4©ǀĊ*BYkErKr[N<ƃ
Ƅ82)ǤŗNVSF%#Ƶ)698ȓ)2ȒǤŗNVSF<ǘĿ$8
Ǻŕ)žŬ<Ƶ)8ãÍ(*ȒǤŗNVSF*ȄµȅǆǼľ(Ð/9'
ȓ
'6ŗƑƙ$ƅ#
8UrP* 2 pŒǻ)UrP$	7ȒǤŗNVS
F<ǘĿ8(*½«'ŕǻ%*ǌ)'
$	:ȓ!#ȒB>IoœÉľ
%©ǀĊœÉľ<ȄµȅǆǼľ(Ð2ȓ  
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(3č(2)()ƈǥĜ<Ð28Ęǆ	8ȓ 
9$*ȒðȀ)ĳïfUk)Žï»("
#Ƶ)8ȓč(2))ȄµȅǆǷB3*
Ƃǚ$	82ȒðȀ)yĄ)ȄµŲǣǷB%*uč6}Ȃ8ÈƹĜ	8ȓ
ðȀ)ȄµŲǣUrPB%ƂǚB36}Ȃ8ǆÖ%#Ƶ)698)ȒI. 
Ȇ¸ƀƊ'ȄµŲǣBS%ȒII. ĸȉT)ìÛ$	8ȓȆ¸ƀƊ'ȄµŲǣ%*Ȓ
œñȄ)ƎBYĜ4ƠȄ(ö8ƐǛ)Ťê(5!#ƃ8Ȇ¸ƀƊ'ȄµŲ
ǣ%$	8ȓyĄ*Ȓƪųíğï#
85'¸ƀƊ'ȄµŲǣ<
"3ǁ
!#
8%*Ǿ6'
ȓ!#ȒȄµ<¸ƀƊ(Ųǣ#
'
yĄ*ŹĠǛ
) (ǰ³(Ųǣ#
8ÈƹĜ	8ȓ)2ȒðȀ)UrP<ƅ
#Ȅµ
ȅǆǼľ<ĳï8%(*Ȓ96)ǆÖ<ƵĢ8Ęǆ	8ȓ$ŗ«Ś
$*Ȓč(2))Êǫ(96)ǆÖ<¶)ĳïfUk<Ƶ)8ȓ'; Ȓ B% = B3 + BS + T= B ?,GHI1, !"#$, !+J4*, !%"&, !&*K&"L, '(")*, '.M5*, '%L*, '%,,, 2.*45, N"+ BS + T (3) 
$	8ȓ'ȒȆ¸ƀƊ'ȄµŲǣǷ*UrP6ƍĲǊŶ$'

2ȒŗƑƙ$*ƒƀƊ]moT?>fUk<ęƅȄµȅǆǼľ<ĳï8ȓ 
sƻ(ȒƒƀƊ]moT?>fUk*ƃƄŰ¹)¸ƀĜ4ǣƅőø»)Ȇ¸ƀ
Ĝ<ĳï82(¯ƅ98%æ
ȓ$*Ȓƪų|őçǾƃƄ (ő
øǾ±Ŵ$8) $8ƒƀƊƃƄ (ǣƅ) ]moT?>Ǽľ<ĳïȒ)ƃƄ
(ǣƅ ) ]moT?>Ǽľ%Ìƪų|)ƃƄǷ  (ǣƅ ) %)}Ȃ<¸ƀĜ  (Ȇ¸
ƀĜ) %#ĳï#
8ȓŗƑƙ(8ȄµȅǆǼľ*ǆƥȅǆǼľ$	7Ȓ
BYkErKr[N<sïǷ)ƃƄ82(őøǾĘǆ'ȄµȅǆǷ<ǃ#

82Ȓǣƅ]moT?>Ǽľ<ęƅ8%$ĳï$84ȓ 
 u)ƸŊ<3%(ȒŗƑƙ$*ť)ƒƀƊ]moT?>fUkĳï8ȓ 
 
ln B". = X + YZ ln ?". + Y[GHI1 + Y\!P#$," + Y]!+J4*," + Y^'(")*,"+ Y_'%L*," + Y`'.M5*," + Ya'%,,," + Yb!%"&," + YZc!&*K&"L,"+ YZZ ln 2.*45,". + YZ[2d/L + :". + e". (4) 
                                                   
4 ǆƥȅǆǼľ(8Ȇ¸ƀĜ(Ǽ8ǜǚ* Kumbhakar and Lovell (2000) <
ÄŻ)%ȓ  
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$Ȓ ln B".%* 1 ňǻď7)ȄµŲǣǷ)ƺźöľ$	7Ȓ ln >".*ȄµŜ
)öľȒ!"#$,"	*ħĕ<ǃDTJjräľȒ#!+J4*,"*ŇǻÛîƶľ<ǃ
#
8ȓ/Ȓ!%"&,"*B>IoœÉľȒ!&*K&"L,"*©ǀĊœÉľ$	8ȓ'(")*,"
*ċ-ćȇƘ<ǃDTJjräľȒ'%L*,", '.M5*,", '%,,,"*99ơĆľȒüP
@_QcrȒCrkȄ»Qcr<ǃ#
8ȓln 2.*45,".*őȑũŵ)öľȒ2d/L
* 8 ŒQcr$	8ȓ	e".*«ă!(0, 67[)(ĔǕĀȉ$	7Ȓ:".*Ȇ¸ƀƊ'Ȅµ
Ųǣ<ǃȒ!i(j"., 6/[))«ă(Ĕ%ï8ȓ 
$č(4)$*ȒƑƙƶǊŶ$'
yĄ)ƈǥĜN"Ȇ¸ƀȉ:".){(Ð
/9#
8Ÿ(ƇĠ8Ęǆ	8ȓ¢(3ǭ-ȒȄµŲǣ(ö8ǳé)ƈ
ǥĜyĄ)ȄµŲǣ(x)8%#Ȓ¨ã)ŋĦȅǆ	!%<Ě
ª
#36

ȓ3 :=ȒȄµŲǣ<Ȇ¸ƀƊ'Ųǣ$	8%Łï8
%*ĝĠƊ$	8%ǌ)8ȓ'6Ȓ9*yĄ)ƠȄ·µ(5!#±Ŵ
$8ȄµŲǣ$	8%
Ÿ$ȒyĄľ4ñ)ç'&(5!#ū/8ż
ƂƊ'ȄµŲǣ%*Ĝǥƈ'8%Ƶ)698ȓ²ƚ$*ȒȄµŲǣ<Ȇ
¸ƀƊ'ȄµŲǣ%#ãÍ)0<«ŚȒŗƚ$* Greene (2005aȒ2005b) 
$Ĵŝ9 True Random Effect Model (TRE) 5<ƅ
8%$ȒǊŶ
wÈƹ'yĄ)ȄµŲǣ(ö8ƈǥĜ<ƵĢ«Ś38ȓǒ*ȒƜ 3-3
Ơ$ǖņ8ȓ 
 ŗƑƙ)ƌƊ*ȒȆ¸ƀƊ'ȄµŲǣ<ƵĢȄµȅǆǼľ<ĳï8%%
3(ȒUboWlNaoN(5!#Ȇ¸ƀȉ&)5(ä»8)<«Ś
8%$	!ȓ)2ȒŗƑƙ* Battese and Coelli (1995) $Ĵŝ9Ĩ
ŭ<ƅ
8%$ȒUboWlNaoNȆ¸ƀȉ:".(x)8ĐȈ<ƵĢȄ
µȅǆǼľ<ĳï8ȓ¥Ɗ(*ȒȆ¸ƀȉ:".<ť)5(ïč»Ȓč(4)%
Îň(ĳï8%<Ǒ08ȓ 
 :". = kc + klGHI1". + k5 ln >". + m". m".~!i(0, 6/[) (5) 
$ȒGHI1*ƠȄǆǙ<Ȓ ln >	*ȄµŜ)ƺźöľ<ǃ#
8ȓ 
                                                   
5 ǒ*ȒŗƚƜ 3-3 <ÄŻȓ  
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őē(Ȓč(3)(8Ȇ¸ƀƊ'ȄµŲǣǷBS)Ū2ł("
#ǖņ#
ȓ/Ȓĕ69ZierP<¯ƅ#Ȇ¸ƀȉ)ĳï:".<ǍƟ8ȓť(Ȓ
)ĳï<ƅ
#ȄµŲǣ)Ȇ¸ƀĜ<ǃûĉ<ť)5(ǍƟ8ȓ 
 o". = 1 − B".rB".% = 1 − exp(−:".) 	 (6) 
$ȒB".r*]moT?>Ǽľu)ȄµȅǆǷ$	7Ȓ9*č(4)(8 (X +YZ ln ?". + Y[GHI1 + Y\!P#$," + Y]!+J4*," + Y^'(")*," + Y_'%L*," + Y`'.M5*," + Ya'%,,," +Yb!%"&," + YZc!&*K&"L," + YZZ ln 2.*45,". + YZ[2d/L	) )%$	8ȓB".%*ðȀ)ȄµŲ
ǣǷ$	7ȒȆ¸ƀĜo	".* 0 (ő3¸ƀƊ'HrN) 6 1 (ő3Ȇ¸ƀ'HrN) 
)<%8ȓ)Ȇ¸ƀĜo(ȒðȀ)ȄµŲǣǷB%<~8%$ȒȆ¸ƀƊ'
ȄµŲǣǷBSŪ/8ȓ 
 
3-3. )ƈǥĜ%Ȇ¸ƀĜ)Ǽ 
 Ɯ 3-2 Ơ$3ǖņ%7ȒȆ¸ƀƊ'ȄµŲǣ<Ƶ)8Ȁ(*ȒƑƙƶ
ǊŶwÈƹ'yĄ)ƈǥĜ(3ŮĠ8Ęǆ	8ȓŗƑƙ*ȒTRE fUk<ƅ

8%$ȒyĄ)ƈǥĜ<ǿ
ãÍ)Ȇ¸ƀƊ'ȄµŲǣ("
#3«Ś
86ȓTRE *č(4)$Ȇ¸ƀȉ(¶)#
yĄ)ƈǥĜN"<ȒņƓƊ(ǃƁ8
%$v)5(ïƳ$8ȓ 
 ln B".% = (X + N") + vw". + :". + e". (7) 
$ȒN"*ąÝ 0Ȓ«Ľxy) i.i.d.Ŧǈ«ă(Ĕ%ï98ȓ/Ȓw".*ǖ
ņäľ`FVkȒv*)ZierP`FVk$	8ȓ)%Ȓ¸śN"<ħ
x%yĄR)úĉǼľ*Ȓ 
                                                   
6 ¸ś<ǿ®)łŭ%#ȒGreene (2005aȒ2005b) $*¸ś<Ùï¸
ś%#Ī True Fixed Effect Model (TFE) 3Ĵŝ9#
8Ȓ)Ĩŭ*Ì
)Qcräľ<ƅ
ĳï$	8ȒyĄľæ'8("9#ĳï8Zier
Pæ'8%4ȒƜ 4 Ơ$ǖņ85(ȒŗƑƙ$*ňǻ(ö#sï)
<%8UrPæ
2ȒŗƑƙ$*ƅ#
'
ȓ  
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 z" {	 ln B". , w"., m", | ∈ ~) = 263.ÄZ Å T".6 Ç 8T".6  (8) 
%'8ȓť(Ȓ¸śN"("
#Ƙ«8%ȒyĄR)úĉǼľ*Ȓ 
 z" {	 ln B". , w"., | ∈ ~) = 263.ÄZ Å T".6 Ç 8T".6 É N"
Ñ
ÖÑ	  (9) 
%'8ȓ$Ȓ¸ś(Ǽ8Ƙ«(57č(9)<ǋŚƊ(ǋ%×ȃ%
'82Ȓŗ«Ś*foTDkmƘ«<ƅ
#ľƊ(ǍƟ8ȓ)%ȒZi
erPx)ĳï(ƅ
8 Simulated Log Likelihood * 
 
z( {	 ln B". , w"., | ∈ ~, R ∈ !)
= log 1< 263.ÄZ Å T".6 Ç 8T".6
à
&ÄZ
â
"ÄZ  
(10) 
%'8ȓ$Ȓ<*McglrMhoĭªÕľ<ǃ#
8ȓ'ȒTRE (58
ĳï*Ȓňǻ(Ǽ#wä'Ȇ¸ƀĜ%¸ś<Ǜ®$'
Ÿ(ƇĠ8Ę
ǆ	8ȓ 
 
 
4. ðȐ¦òqUrP 
4.1. ðȐ¦ò 
ŗ«Ś$*Ȓ2012 Ć 7 Œ 23 ń6 9 Œ 28 ń)ǻ(
*='Üà7$ǁ;9U
boWlNaoNçǈŢƔðȐ)UrP<ƅ8ȓŗðȐ*ȒNbrVǏ 4U
boWlNaoN)÷£(58ƠȄ)ÈƹĜ<Şǐ82(ȒƪųƄşƎ|%
'!#ǯ2#
8ťyBYkErqƔMNTdðǐ)s"$	88ȓ  
ŗðȐ)Ä¶yĄľ* 681 yĄ$	7Ȓ) 212 yĄ*CrkȄ»)yĄ$	
8ȓÄ¶öǞyĄ){(*Ȓ1 ĥČ#(1yĄ).(>ZrV)5'ȁÍî
                                                   
7 
*='Üà%*ǵĈȒçǽĈȒèƼƏ(/8Üà)%$	7Ȓŗ«Ś
$*ƆǫĂȒŖůþĂȒƢƽĂ«ŚöǞÜà%'!#
8ȓ  
8 
*='Üà).(ȒţűĂȒǝƆĂȒ¼ÿĂðȐöǞÜà%'!#

8ȓǒ*NbrVIcgXT?ðǐ("
#ȒƪųƄşƎ<ÄŻȓ  
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(1yĄ3Ð/9#
8ȓÄ¶yĄ*ť) 4 ")Gkr_(ioQd(İ7«6
98ȓGkr_ A *IoVmrkGkr_$	7Ȓ)Gkr_*UboWlNao
N<Ç'
ȓGkr_ B *ƠȄǆǙ<Ç8VjrVeoVGkr_Ȓ#Gk
r_ CȒD *Ŝǔ÷ßUboWlNaoN<Ç8VjrVeoVGkr_$	8
9ȓŗðȐ$*ȒŜǔ÷ßUboWlNaoN%# TOU % CPP ) 2 "(Ůƌ
#
8ȓTOU *Ȓąń) 13 ň6 16 ň)ǻ)ȄµŀǸ(+20 §/kWh <¶)8
3)$	8ȓCPP40ȒCPP60ȒCPP80 *99+40/kWhȒ+60 §/kWhȒ+80 §
/kWh <ȒTOU (;!#ȄµŀǸ(¶)83)$	7Ȓ²ń 17 ň/$()ð
ŃœŹ<Ɛ698%('8ȓCPP40ȒCPP60ȒCPP80 )ðŃŘ*Ȓƴń)
ğũŵ 30 ĉ<ǧ)8ãÍ$	7ȒðŃÕľ*99 5 ÕȒǍ 15 ÕðŃ
98ȓƠȄǆǙ* CPP %Îń(ðŃ98ȓ 
$ȒŜǔ÷ßUboWlNaoN*ȒðȐƩē( 1Pȕ1 §$ĵ$
8a@oV<ƅ
#ðȐ<ǁ!#
8Ÿ(ƇĠ8Ęǆ	8ȓ!#Ȓŗð
Ȑ(8Ŝǔ÷ßUboWlNaoN)ðȐ*ðȀ)  (ȄµƔǏï#

8§¿)) ȄµŜ<ƅ
3)$*'Ȓa@oV<ƅĹƊ'3)
$	8ȓ'6Ȓ1P=1 §$	8%63Ȓ)a@oV*§%Î$	
8%Ƶ)#3Óȋ'
$	:ȓ$ŗƚ$*UboWlNaoN)ȄµŜ
<§¿%#«Ś<ǁȓ/ȒyĄ)ȄµŲǣ*ŗðȐ)a@oV$*'
ȒȄµƔǏï8ðȀ)ȄµŜ(3ì#
8%Ƶ)8)ëď$	
8ȓŗƚ$*ǼǅȄµ)ĔǷŀǸ A10<ȄµƔ(ĺĩðȀ)ȄµŜ%#

8ȓ 
u)ï)3%Ȓŗƚ$Ƶ)8ȄµŜ*ť)Ǯ7$	8ȓ/ȒGkr_ CȒ
D (Ŝǔ÷ßUboWlNaoN)öǞyĄ) )ŀǸƣ*ĔǷŀǸ A (Ȓąń
) 13ň~16ň)ǻ 20§/kWh<¶)3)áŗ (i.e. TOUáŗŀǸ) %
'7ȒƯěň()0 CPP ðŃ98ȓCPP *²ńňŸ$ƴń)ąń 13 ň~16
ň)ũŵ 30 ĉ<ǧ)8%ğ98ãÍ(
#ȒƯěƊ(+40 §/kWhȒ+60
                                                   
9 Gkr_ CȒD *®)Gkr_(«69#
8ȒÎVjrVeoV<Ç#

82ȒŗƑƙ$*Îs)Gkr_%#Ī%(8ȓ  
10 ĔǷŀǸ A )ŀǸƣ*v)Ǯ7$	8ȓƦƘŲǣǷ 120kWh v20 §
/kWhȒƦƘŲǣǷ 120kWh 57æȒ300kWh v25 § /kWhȒƦƘŲǣǷ
300kWh <ǧ)826 § /kWhȓ  
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§/kWhȒ+80 §/kWh )
9<ĔǷŀǸ A (¶Ɵ83)$	!ȓ"/7Ȓ
ŗðȐ(8Ŝǔ÷ßUboWlNaoN*ȒĔǷŀǸ A (+20 §/kWhȒ
+40 §/kWhȒ+60 §/kWhȒ+80 §/kWh <¶Ɵ8 Variable Critical Peak Pricing 
(VCPP) %
)839'
ȓGkr_ A (IoVmrkGkr_) Å,Gkr
_ B (ȆŜǔ÷ßUboWlNaoNGkr_) )ŀǸƣ*ĔǷŀǸ A $Ù
ï9#
8ȓ 
 
4.2. UrP 
 ǃ 4.1Ȓǃ 4.2 *«Ś(ƅ8äľ)sǉ%ǎǭƭǍ$	8ȓƜ 3 Ơ$ǖņ
%7ȒyĄýĜ*ȄµŲǣǷ(ĐȈ<x)8%Ƶ)698ȓŗ«Ś$*ȒyĄ
)ýĜ%#ŇǻÛîƶľA*ä"(.ȒB>IoœÉľã??%"&Ȓ©ǀĊœÉľã??&*K&"LȒơĆľ'%L*Ȓċ-ćȇƘ'(")*ȒüP@_Qcr'.M5*<ƅ8ȓ/Ȓ
ũŵ2.*454ňǻ2."4*ȒŒ24J#.+%
!åƊǆÖ(3ì8%ğ98
2Ȓ963ƵĢ#«Ś<ǁȓȄµŜ?("
#*Ɯ 4.1 Ơ$ǭ-Ǯ7
$	8ȓ/ȒȆŜǔ÷ßUboWlNaoN)¸ś<«Ś82(ȒƠȄǆ
ǙGHI1<«ŚfUk(¶)#
8ȓ/Ȓǃ 4.3 *Gkr_®)yĄýĜ(Ǽ
8ǎǭƭǍ$	8ȓ)ǃ63;8%7ȒÌGkr_)yĄýĜ(*ç'
Ā*Ǉ69ȒyĄ<ioQd(İ7«69#
8%
)8ȓ'Ȓŗƚ$*Ȓ
\rFň(8UboWlNaoN(58åƃƊ'Ŝä»<¯ƅ#Ȅµȅ
ǆǼľ<ĳï82Ȓ«ŚöǞŕǻ<ąń) 13 ň~16 ň(Ǿï#
8ȓ 
 
 
5. ĳïƫś 
5.1. ȅǆǼľ)ĳïƫś 
 ǃ 4.4 *ȄµȅǆǼľ)ĳïƫś$	8ȓModel I *Ȓŗƚ)Ɯ 3 Ơ$ǖņ
ĳïfUk<ȒBattese and Coelli (1988) )Ĩŭ<ƅ
#ĳï3)$	7Ȓ
Model II *ȒGreene (2005aȒ2005b) )Ĩŭ<ƅ
#ĳï3)$	8ȓ/Ȓ
ǃ 4.4 (8 Frontier ZrV*Ȓč(4))ĳïƫś$	7ȒInefficiency ZrV*Ȓ
č(5)(Ǽ8ĳïƫś<ǃ#
8ȓ'ȒȊĜRASF)2Ȓŗ«Ś$*Ȓ
Ŝäľ%ƠȄǆǙäľ<ĳïfUk6ª£9ãÍ("
#3«Ś#
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8ȓModel III % Model IV *ȒInefficiency ZrV6Ŝäľ%ƠȄǆǙäľ
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ǃ 4.1Ȕ«Ś(ƅ8äľ)jNV 
äľ ǖņ(¿)B  1 ňǻ	7ȄµƅǷ(kWh) 
?  ȄµŜ(ĔǷŀǸ A ÄŻ) UboWlNaoN ň)Ŝ (§
/kWh)GHI1  ƠȄǆǙ)Ɛ6!"#$  ħĕ(Ɖt§) DTJjräľ!%"&  B>IoœÉľ(É)!&*K&"L   ©ǀĊœÉľ(É)'%,,  CrkȄ»Qcr(1ȔCrkȄ»Ȓ0Ȕ9å)!+J4*  ŇǻÛîƶľ()'%L*  ơĆľ(Ć)'.M5*  üP@_Qcr(1Ȕ1 ȁÍîȒ  0Ȕ9å)'(")*  ċ-ćȇƘ(m2) DTJjräľ2.*45  1 ňǻ%)ũŵ(	) 2d/L  8 ŒQcr
Ů1 ŗƚ$)Ŝǔ÷ßUboWlNaoN* TOUCPP40CPP60CPP80 <ğï#7Ȓ
9920 § /kWh40 § /kWh60 § /kWh80 § /kWh )ŜuŅ<Ƶ)#
8ȓ  
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ǃ 4.2ȔǎǭƭǍ 
Variable Mean Std. Dev. Min Max 
         B  0.456  0.385  0.000  5.000  
P 35.511  21.301  20.000  106.000  
Warn 0.059  0.236  0.000  1.000  !"#$  5.915  2.715  1.000  12.000  !%"&  3.576  1.705  0.000  10.000  '%,,  0.312  0.463  0.000  1.000  !&*K&"L   1.136  0.432  0.000  3.000  '(")*  4.306  1.057  1.000  7.000  '.M5*  0.773  0.419  0.000  1.000  '%L*  3.156  1.616  1.000  6.000  !+J4*  1.298  0.965  0.000  4.000  2.*45  31.008  2.730  21.200  35.800  2d/L  0.525  0.499  0.000  1.000  
          
Obsevations 116348       
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 4.3	
 
  Group A   Group B   Group C, D 
  Mean Std. Dev. Min Max   Mean Std. Dev. Min Max   Mean Std. Dev. Min Max !  0.499  0.415  0.000  5.000    0.463  0.405  0.000  4.700    0.436  0.361  0.000  4.090  "#$%  6.054  2.783  1.000  11.000    5.965  2.597  2.000  12.000    5.835  2.733  1.000  12.000  &'#()  4.396  1.007  2.000  7.000    4.357  1.065  2.000  7.000    4.247  1.070  1.000  7.000  &*+,)  0.838  0.369  0.000  1.000    0.843  0.363  0.000  1.000    0.715  0.451  0.000  1.000  &-.)  3.108  1.657  1.000  6.000    3.209  1.727  1.000  6.000    3.154  1.547  1.000  6.000  "-#/  3.667  1.573  0.000  8.000    3.557  1.917  0.000  10.000    3.547  1.658  0.000  9.000  &-00  0.315  0.465  0.000  1.000    0.409  0.492  0.000  1.000    0.270  0.444  0.000  1.000  "/)1/#.  1.108  0.410  0.000  3.000    1.183  0.521  0.000  3.000    1.127  0.395  0.000  3.000  "234)  1.243  0.988  0.000  4.000    1.243  1.027  0.000  4.000    1.345  0.925  0.000  4.000  
                              
Observation 26196         27140         63012       
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Ņ 4.4ƃŴŇŮá Üºĸø 
Variable Model I Model II Model III Model IV Model V Model VI 
        
Frontier       ln #  0.054 0.019 -0.088*** -0.145***   
  (0.042) (0.020) (0.023) (0.012)   $%&'  -0.127** 0.003 -0.106*** -0.052***   
  (0.062) (0.031) (0.035) (0.013)   ()*+  0.015** 0.023*** 0.015** 0.038*** 0.014** 0.025*** 
  (0.007) (0.004) (0.007) (0.003) (0.007) (0.003) (,-./  0.103*** 0.099*** 0.102*** 0.033*** 0.103*** 0.160*** 
  (0.021) (0.008) (0.021) (0.007) (0.021) (0.008) 012/  0.020* 0.012** 0.021* -0.071*** 0.020* -0.018*** 
  (0.011) (0.005) (0.011) (0.005) (0.011) (0.003) 03)4/  0.022 -0.055*** 0.026 -0.026*** 0.024 -0.095*** 
  (0.022) (0.013) (0.022) (0.009) (0.022) (0.009) 0567/  0.147*** 0.143*** 0.146*** 0.188*** 0.143*** 0.171*** 
  (0.054) (0.037) (0.054) (0.020) (0.055) (0.024) 0188  0.059 -0.002 0.063 -0.115*** 0.060 -0.137*** 
  (0.041) (0.016) (0.041) (0.015) (0.041) (0.013) (9/:9)2  0.201*** 0.233*** 0.199*** 0.335*** 0.200*** 0.282*** 
  (0.047) (0.014) (0.047) (0.026) (0.047) (0.012) (1)9  0.089*** 0.147*** 0.089*** 0.076*** 0.089*** 0.181*** 
  (0.014) (0.011) (0.014) (0.006) (0.014) (0.004) ln ;5/.7  0.476*** 0.525*** 0.488*** 0.546*** 0.477*** 0.531*** 
  (0.042) (0.039) (0.042) (0.040) (0.042) (0.037) ;1<2  0.107*** 0.106*** 0.107*** 0.107*** 0.107*** 0.106*** 
  (0.010) (0.010) (0.010) (0.010) (0.009) (0.009) =>'?@%'@  -4.755*** -4.084*** -4.270*** -3.292*** -4.557*** -4.115*** 
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  (0.243) (0.141) (0.187) (0.131) (0.176) (0.117) 
Inefficiency 
Term 
      
ln #  -0.349*** -0.994***   -0.256*** -0.956*** 
  (0.076) (0.138)   (0.060) (0.142) $%&'  0.044 -0.263*   -0.180** -0.258*** 
  (0.129) (0.152)   (0.081) (0.082) A>'?@%'%@  1.657*** 2.854*** 0.352** -1.068*** 1.293*** 2.690*** 
  (0.320) (0.340) (0.161) (0.294) (0.176) (0.302) 
       
Other 
Parameters 
      
B<  0.735*** 0.815*** 0.746*** 0.910*** 0.742*** 0.825*** 
  (0.039) (0.064) (0.045) (0.072) (0.041) (0.057) BC  0.384*** 0.327*** 0.404*** 0.349*** 0.394*** 0.328*** 
  (0.351) (0.021) (0.030) (0.018) (0.029) (0.019) D  1.912*** 2.488*** 1.846*** 2.609*** 1.886*** 2.515*** 
  (0.054) (0.073) (0.057) (0.083) (0.055) (0.065) EF   0.749***  0.678***  0.853*** 
  (0.017)  (0.013)  (0.012) 
        
Household 485 485 485 485 485 485 
Obs. 114243 114243 114243 114243 114243 114243 
Log-Likelihood -112102.66 -85620.65 -112336.24 -86313.975 -112166.39 -85708.149 
Robust standard errors in parentheses     
*** p<0.01, ** p<0.05, * p<0.1     
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